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iN our YEAR... 


achiwemnd 
bed y 


ago two Graver 


brothers started their first little 
metal-working shop. From that 
modest start has grown a five 
ylant nationwide organization, 
eee serving the processing and 
storage needs of America. Crafts- 
manship has always been Graver’s 
trademark. Pioneering many im- 
provements in fabricating and 
welding methods, Graver has al- 
ways met the special needs of new 
industries. For example, Graver’s 
first work on atomic installations 
began 20 years ago. 

Today Graver serves the petro- 
leum, chemical, steel and nuclear 
industries, building always for the 
future. 


CHAIRMAN OF THE BOAKD 
GRAVER TANK & MFG. CO., INC, 
EAST CHICAGO, IND. 
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How do you house an atomic elec 
tric power plant? Dig a hole five 
stories down. Erect a giant ten 
story welded steel “containment 
vessel.”’ Seal it off air-tight, and 
you have one of the largest pres- 
sure vessels man has ever been 
called on to build 

That's the story, over-simpli- 
fied, of the unique housing re- 
quired for America’s first nuclear 
powered electric plant, the 
Experimental Boiling Water 
Reactor, at Argonne National 
Laboratory, Lemont, Illinois. 

In our practical, efficient world 
of engineering, there is a sound 
structural reason for the unusual 
dome-shaped building, now rec 
ognized by everyone as the sym- 
bol of atomic-power-for-peace. 


Radioactive steam and 
must be contained within the sys 
tem 
demanded an air-tight building, 
80 feet in diameter by 119 feet 
high 

This giant welded steel struc 
ture, designed to withstand a pres 
sure of 15 pounds per square inch 
above gage pressure, made 
concave throughout, with a semi 
ellipsoid 
spheri top 

Upon completion, the half-mil 
lion cubic foot shell was tested for 
Never before had so 


The precautions necessary 


wis 


bottom and a hemi 


air-tightne 
large a welded structure required 
such thorough testing against air 
loss 

Graver’'s skills, backed by a cen 
tury of experience, were called 


upon to fabricate, erect and test 
this unique steel 
Graver's research department 


structure 


devised the special air-tightness 
testing procedures. Graver fabri 
cated all sealing devices —the ac- 
cess air-locks, bulkheads and 
doors, and the two water-demin 
eralizing systems. It also furnished 
the saucer-shaped 15,000 gallon 
water tank suspended under the 
dome 

This application of Graver's 
skills in the fabrication and erec 
first 
indicative of 


tion of America’s atomic 
power plant is 
Graver's readiness to help you 
fulfill your plans for the future, 
no matter how unusual or exact 


ing the requirements 


Building for the Future on 100 Years of Craftsmanship in Steels and Alloys 
GRAVER & MFG.(CO.|NC. 
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ORGANIZING ENGINEERS INTO UNIONS 


Speaking to an A.l.Ch.E. audience at White Sulphur 
Springs, chemical labor leader O. A. Knight briefly 
discussed unionism and the professional. But in his 
printed text, released prior to the meeting, Knight went 


much further into the subject. 


CEP feels thot this elabora- 


tion of the action, predictions, and views of a prominent 
labor leader in the chemical industry should be brought 
to the attention of every chemical engineer. 


O. A. Uack) Knight, 
president, Oil, Chem 
ical and Atomic 
Workers International 
Union (AFL-CIO) 


here is a yvreat mutuality of in 
terest het veen sional met and 
labor hie 


and the laborer both work for an 


professional industry 


employer lor a waye or salary Both 
ell their hands, thet kill their 
munds, and sweat both depend 
for a living on their ability to do a 


job of work rather than on invest 


ments or financial management | he 
proltessional man is, of course, better 
educated By and large, he ha pent 


learning his) skills 1 do 


not suppose any members of my union 


tore tite 
will disagree with me if I say, there 


fore, that the professional man typ 


ically is entitled to a higher rate oj 
compensation 

But while both the laborer and the 
professional man are wage or salary 
earners, there are differences in their 
requirements Ihe laborer, even the 
highly skilled laborer, does work that 
is relatively more routine. He needs 
security and his work is adaptable to 
relatively rigid seniority systems of 
promotion and demotion 

lhe professional man typically does 
a more individualized type of work 
Ile is not so concerned with hours of 


work. He is le 


at present, with job 


concerned, at least 
He 1s 


more concerned with opportunities Lor 


ecurity. 
individual advancement 


More Professionals 


In the past, professional chemists, 
engineers, ete, have represented a 
relatively small percentage of our total 
work force. Because they were few, 


professionals in industry found it gen 


Noted and quoted 


erally practical to engage in individual 
bargaining 

This is changing. The professional 
force in industry is growing larger in 
number and much larger as a percent- 
age of the work force. Where once 
a company counted its professionals 
by the dozen, the same company now 
counts them by the hundreds and in 
The pro 
becoming cogs in a 


some cases by the thousands 
fessionals are 
mass-production—an almost assembly 
line operation 

This trend is alarming to some en 
gineers. They are becoming concerned 


about the question of organization 
among professional men, that is, or 
ganization for collective bargaining 
purposes, not just as professional so 
creties 

Our union has been making some 
studies of the needs of technicians and 
professional men tor collective bar 
yaining organization, seeking to de 
termine what their needs and desires 
are in the field of compensation and 
working conditions and how they 
would like to go about securing the 
improvements they desire. No con 
clusions have been reached in_ this 
study, but we are continuing to ac 


cumulate information 


(Continued on page 10) 


Kenneth Davis—on basis of 
dustry needs. 


W. Kenneth Dovis 


WwW is the definition or deseription 
ol a nuclear engineer | do 
not believe that there is any more 
need tor a new engineering Held called 
Tithe le ail than there Vad 
for a new area called chemical engi 
neering. You mav arvue that history 
has demonstrated the need in the case 
of chemical engineering Che same 
history also shows, however, that the 
older fields of engineering were not 
willing or able to adapt themsel ve to 
new concepts and requirements, and 


that it was thus necessary for a new 


DO WE NEED “NUCLEAR” 


No, says AEC’s director of 


ENGINEERS? 


Reactor Development W. 
both government and _in- 


field to be created which otherwise 


might never have been needed 
mdustry, gov 


The atomic energy 


ernmental and private, as it stands 


today, and as a shadow of the future, 


employs a wide variety of people for 
its research programs, its design and 
construction projects, and for the op 


eration and maintenance of its plant 


and facilitre it 1S significant 
that the Alex triving to reduce all 
operations to as nearly an industrial 
basis as 1s teasthle and to transfer 


responsibility to private industry as 


quickly as possible 
The AEC itself employs about 600 
engineers. Most of the engineers in 


the atomic energy program work for 
AEC contractor 
10,500 Another 


of engineers are now 


who employ about 
substantial number 
employed by 
industry on atomic 
work. A reasonably good estimate is 


that 1'4 to 2% of the country’s 700,000 


private energy 
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engineers are employed in some aspect 
of the atomic energy program 

they are mostly engaged in their usual 
type of engineering work without ref 
erence to any special requirements 
However, there is a substantial and 
enyvineers en 


growing number of 


gaged in research, development, de 
it ind operation of reactor and 


specialized facilities required in re 
| 


actor ystems 
Perhaps two thirds to three quarters 
of the engineers are today engaged 


in the military reactor program 
This is of particular significance mas 
much as the requirements for civilian 
applications, as they develop, call for 
everal new onsiderations, an im 
portant one bemg reduced cost 


Ingineers always had an 


mportant 
place in the construction and opera 
tions phases [of atomic energy] but 
[there has been a significant increase] 
in the research and development phases 


where they had only a small place 


Not Nuclear Engineering 
Neither logic nor practical evidence 


(Continued on page 28) 
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EIMCO DRYER HANDLES ABRASIVE CRYSTALLINE SLURRY 


Decision of a large American producer of gas, 
fuel and chemical by-products to install an Eimco 
Top Feed Continuous Vacuum Dryer, was the result 
of their need for equipment to dewater and dry 
Ammonium Thiocyanate. 


THE EIMCO COR 
SALT LAKE CITY, 
Research ond Development Division Paletine illinois . 


Process Engineers 
Expert Offices: Building, 51-52 South Strest, Mew York 5. 


The extraction of this chemical from coal is unique 
to this company 

The processes used produce NH,CNS in crystal 
form and the crystals are precipitated prior to drying 
The extremely corrosive slurry is fed to the Eimco 
through a 20 * 20 mesh screen, .019 inches open 

Stainless steel materials of construction have re- 

sisted the highly abrasive physical characteristics in 
the feed to provide trouble-free, low maintenance 
service since 1941. 

The 4° & 2’ Eimco Dryer has 25 square feet of 
producing area. It processes 4,000 Ibs. of concentrate 
per day (160 Ibs. per square foot of filter area per 
day). Further economies are realized through the 
nominal BTU requirements necessary to dry a pound 
of NH,CNS. 

Eimco Top Feed Dryers have been particularly suc 
cessful in plants dewatering slurries with fast settling 
solids of a granular or crystalline nature and in 
processing heavy metallurgical feed where filtering 
rate justifies continuous operation 

Eimco’s Research and Development Center at 

Palatine, Illinois, provides you with the most com- 
petent in manpower and facilities to help you choose 
the proper unit for your filtration problem . . . Let 
them go to work for you — today! 


OWE 
UTAH \ | 


ine Division, Sen Mates, Californie 


BRANCHES AND DEALERS IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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Noted and quoted 


(Continued from page 8) 


if we find a sufficient interest on the part 

of technicians and professionals, we intend to 

offer organizational opportunities to them. We 

recognize in advance that if professionals or 

ganize, they would not want the same sort of 

Wherever contracts we negotiate for hourly-paid workers 
We do not know yet whether professionals are 


CORROSION | substantially interested in organizing for col- 


RESISTANCE | lective bargaining purposes at this time. We 

do not know whether they would like to or 
ganize as separate divisions of existing unions, 
or if they would like to organize separately 
We are exploring and studying the subject of 


is a Factor... 


organizotion among professionals, but we are 
not at this time attempting to organize them 


‘a 


Professionals Should Organize 
Apart from my union's intentions 
ind plans, | have definite opinions 


about the broad genet il theory of 


organization of professionals for col 


lective bargainmg purposes 
The opinion | hold is simple: pro- 
fessionals should organize for collec 
tive bargaining ride the protes 
sional man holds i is professional 
* . level should not be a deterrent to or 
ganization for rat his economic 
- level, his security, his conditions of 
se E HAVEG DUCT work. In the long u he o 
: of industry ist ted i 


fessional tield hey are } utting 
$0, fume ther payroll cost ! gy their cor 


mon labor les ind skilled 


removal labor. The owners are going to hire a 


man as cheaply as tl an; there ts 
problems no alternative under tree enterprise 

than for the wage or ry earnet 

to fight for 

he can 


RESISTANCE TO ACID ATTACK MAKES THE DIFFERENCE Of course, I need not remind you 
AT ATLANTIC REFINING COMPANY ACID PLANT that two of the strongest unions in 


America are among professional men 


Production of 150,000 Ibs. of sulphuric external corrosion of other equipment has I refer to the American Medical A 
acid daily posed a major corrosion problem been substantially reduced vestese at > 
for Atlantic Refining Company at its the plant Haveg pipe, processing vessels ciation and the American Bar Asso 
Philadelphia plant. Vapors boiled off from and duct installations have proved Haveg's ciation These unions of professional 
refinery sludges during recycling opera exceptional resistance to corrosion, physi- ntrol 
tions in the recovery plant contain SO cal strength and thermal versatility for men hx compensation rates, contro 
concentration as high as 65% at tem over 15 years of superior performance working conditions and IMmMpose the 
A H PI tic f E Se R most rigid closed shy p conditions ever 
Haveg 41 was selected for installation of : aveg astic tor very rice Requiremen found in democratic nations 
the fume duct and scrubbing system pic- No other material offers as wide a range of 
tured above. The result? No evidence of effective resisiance to corrosive acids 
corrosion after more than two years of hypochlorites, salts, alkalies, and solvents unionism and professionalism. On the 
continuous operation! as the Haveg plastics. Custom design and 
field service assures you full advantage of 
: Haveg's low net cost for every process oots ’rotession: ec 
Haveg Performance Proved by Experience Let a qualified Prof men in in 
Three 18 ducts feeding into an 18” sion engineer help you determine the 
header carry the gas to a scrubber 36” in a Ne plastic and equipment design best craftsmen were a century ago. Now 
diameter and 29 in height, also constructed suited for your needs or write for 
of Haveg 41. Since installation of the Haveg Bulletins describing the complete 
Haveg fume removal and scrubbing system line J eneaen resistant equipment ing their exceptional talents as a means 
4-701 of livelihood They are in demand 


There is no inconsistency between 


contrary, they spring from the same 
dustry are now in the position that 


they are exceptionally skilled men sell 


HAVEG PLASTICS OF TOMORROW SOLVE YOUR CORROSION PROBLEMS TODAY IN They are an elite class They still 


PIPING © PUMPS © PROCESS TANKS © FUME DUCTS © VALVES © HEAT EXCHANGERS work generally on the basis of indi 


“= vidual skill and ability But at 


Atlante, Cedar 7.3821 Chicage (Wheaton), WHeeton 8.3225 + Cleveland, WAshington 1.8700 + Detroit 4 
(Livenia), KEnwoed 1-1785 ¢ Houston (Bellaire), MOhawk 7-6519 * Los Angeles * New York (Westfield, N.J.), quainted, I would suggest that their 
2.7383 Seattle, Main 9006 + Denver, BEimeont 7-0433 + Canede: Montreal, Glenview 779! 

* Toronto, RUssell 1.5559 « Monterrey, Mexico (Continued on page 12) 
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Two Separate Circuits Mean 


Reliable 
Rectifier 
Operation 


ALLIS-Cl 
Mercury Arc ~ 


Rectifiers” 


One of four metal-enclosed assemblies in 
a midwestern installation with a total 
capacity of 15,000 kw at 620 volts, de. 


| |. Firing Circuit 


A small de excitation arc is automatically 


ignited only once, when the unit is started. 

It is then maintained on the mercury cathode — FIRING prase and 
of each rectifier tube. It offers advantages ae ao 
similar to a pilot light. Since it is far easier to rr 


maintain an arc than to start it, this feature 

reduces the chance of the excitron losing exci- 

tation during power supply disturbances. ' 


2. Phase Control Circuit 


A separate circuit utilizes the deionizing grid 
to obtain phase control. Grid-type phase con- 
trol permits operation in the clean region 
near the anode where ion density is lowest, 
instead of on the surface of the cathode mer- 
cury pool where there is turbulence and con- 
tamination. Reliability of phase control does 
not depend on the condition of the mercury. 


This is an exclusive excitron feature. baste 
Only Excitron Rectifiers For Complete Information on rectifier 
Provide Separate Circuits operation, call your nearby A-C office, or 


write Allis-Chalmers, Industrial Equipment 
Division, Milwaukee 1, Wisconsin. 


for these two all-important functions. Im- 
proved operation results — one function is 
never sacrificed for the other ~— you get opti- 
mum operation from each. 


| 
- 
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Provide a positive trouble-free seal 
around rotating shafts 


Syntron Shaft Seals are successfully handling difficult liquids 
and gases. They provide a positive-leak proof seal around 
rotating shafts for long periods without maintenance or adjust 
ment 
yyntron Shaft Seals are built as a single, easy-to-install unit 
eal faces are lapped to precision flatness. Inner sealing part 
rotate with shait-—will not score or damage shaft. Self-lubricat 
ing, automatic pressure balance eliminates periodic adjustment 
and mamtenance 

top leak waste, lower maintenance cost Solve your sealing 
problems with Syntron Mechanical Shaft Seals eals oft 
proven dependability 
Syntron years of experience are available to you— write 
to our appleation engineers for recommendation 


Builders of Quality Equipment for more than a Quarter-Century 


Other SYNTRON Equipment of proven Dependable Quality 
HOPPER LEVEL FLOW CONTROL 
SWITCHES VALVES 


| 
| 


Write for complete catalog data — FREE \ 
_SYNTRON COMPANY 


116 Lexington Avenue Homer City, Penna. 
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Noted and quoted 


(Continued from page 10) 


work, like the old-time craftsman 
becoming more and more a mass 
production, assembly-line operation 
More and more professional men are 
working for a tixed salary and fringe 
benetit rather than a individual en 
who set their own fees 
context t eem mevitable 
iat there will be an increasing 
ot organization tor collective 
mrvaininyg purpo es mong prote 
Sona 
That seyinent ot whicl 
represem the organized hourly 
vorkers—recognizes an alftinity of 
terest with those ol sional 
ployed by industry on a salary b 
lhe protessionals are a rapidly 
ing part of the company p 
Relatively speaking, hourly-paid work 
ers represent a decre ising percentage 
ot the company payrolls Between 
laborers and professionals there is 
vrowing a vast army of technicians 
men of semiprofessional status 
The hard fact of economic life is 
that in obtaining better pay and work 
ing conditions from massive corpora 
tions, the greatest possible degree of 
unity must be achieved among those 
who draw paychec ks from these huge 
employers 
Recognition of this fact led to 
the development of industrial unions 
in the mass-production industries to 
replace the divisive old craft unions 
It is now generally accepted in organ 
ized labor even among tormer cratt 
union advocates—that im industrial 
plants there should be one umion for 


all workers rather in a dozer or 


so cratt union 


Recognition of this fact leads us in Labor 
to recognize that we need a working relation 
ship, now, with the professionals who number 
by the hundreds and the thousands in each 


of the major companies we negotiate with 


Do not misunderstand mx | am not 
sugvesting at th time that pre 
onal met hould affiliate witl 


unions of hourly-paid 


Frankly, our further 


u in the tuture, to m: 
vrestion \ll | am 
now 1s that there a mutuality 
interest and there should be a 
relationship between the profe 


mploved hy large chemical comy 


d the hourly-paid men empl 


Whether thi 


should take the fort 


an 


ime compat 


between epat ite ‘ 
tions or uniting of the 
the same organization remain 
scen 


(More Noted and Ouoted on page 2 


‘“*MECHANICAL”’ 
ake 


AN ANNOUNCEMENT OF SIGNIFICANCE 
TO PRODUCERS OF POWDERED MATERIALS... 


ln Search of improven 
PRODUCTION CONTROL 


Quick facts about top percentage of fines, average size, 
acceplable limits—these are but a few of the essentials for precise 
: product control of powdered materials. 
“ However, by time-honored methods of particle size analysis, 
such facts take so long to obtain that they are generally of little 
* day-to-day and batch-to-batch value to production. In addition, 
4 these methods have the disadvantages of relatively poor 
reproducibility, imaccuracy, paucity of data and require 
trained personnel. 


With particle size distribution data available in a matter of a 
few minutes or at the most two hours, a whole new world of quality 
control data is put at production’s fingertips. Process variations 


™ 


are discovered and corrected “as they 
happen”; normal standards may be 
raised; techniques are verified; pro- 
duction planning is simplified . . 

The Sharples Micromerograph ts 
the one instrument that can provide 
rapid reproducible particle size distribu- 
tion determinations at production speed, 
with accuracy within 3%. A relatively 
large sample (1/10 gram approx.) ts 


analyzed in as short a time as 15 minutes, 


and the analysis is permanently record- 
ed on a chart. No particular skill is 
required of the operator. 

The Mu romerograph has paid for 
fs i itself quickly in numerous production con- 
trol laboratories and 1s so fast and accurate 
that research is often carrud on at the 
same lime. 


We invite you to investigate thoroughly 
the remarkable benefits of this exceptional 
instrument. Bulletin 101 will be sent 


upon request. 


SEATTLE © LOS ANGELES SAN FRANCISCO HOUSTON « ST LOWS 


Associated Companies and Representatives Throvghouwt the 
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THE SHARPLES CORPORATION 
2300 WESTMORELAND STREET + PHILADELPHIA 40, PENNSYLVANIA 
MEW YORK PITTSBURGH © CLEVELAND © OLTPOIT © CHICAGO « ORLEANS 
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Corrosioneerin 


Quick facts about the services and equipment available to help you 


Published by The Pfaudler Co., Rochester, N. Y., U.S.A. 


(Advertisement) 


News 


reduce corrosion and processing costs. 


In a single pass, these ten Titan No. 70 Superjectors separate animal fat, wash water, and solids. 


Continuous centrifuging of 
slurries up to 35% solids 


Titan Superjectors operate as 
long as a month without 
shutdown for cleaning 
Now you can cents ifuge continuously 
eliminating costly, time-consum- 
ing clean-outs—with Titan Super- 
jyectors 
A series of %4" slots around the 
bowl circumference discharge solids 
rapidly. Even with a slurry contain- 
ing 35°; solids, this cleaning action 
is completed in just 10 seconds 
The bowl's own centrifugal force 
builds up the hydrostatic pressure 
which opens the slots 
You can control this action man- 
ually or set it for automatic opera- 
tion at prescribed intervals 


Concentrate solids up to 40% 
Because the openings of the Titan's 
desludging slots are larger than 
those on nozzle type centrifuges, 
much drier solids can be obtained 
You can concentrate solids to as low 
as 40° moisture content and also 
produce much clearer effluents at 
the same time 

The Titan Superjector handles 
mixed solid sizes up to %” diameter 
It removes solids either heavier or 
lighter than infeed 

Settling vanes within the Super- 
jector curtail turbulence and shear 


of solids. You can adapt infeed holes 
and disc spacers closely to your 
product by selecting from the wide 
range of dises available 


Some typical installations 

The following list gives some idea of 
the wide range of installations in 
which the Titan Superjector has 
proved its value 

Separating liquids from animal in- 
testines for pharmaceuticals. 


Refining vegetable oils 

Purifying waste lubricating oils 
Extracting fish oils 

Recovery of yeast and cereal pro- 
teins. 


Lower running cost, other features 
Since there is no braking effect from 
the continuous discharge of solids in 
the Titan Superjec tor, its power con- 
sumption is exceptionally low 

And, because many of its parts 
are interchangeable, you can con- 
vert the Titan to a variety of serv- 
ices at relatively low cost 

You can eliminate foaming, aera- 
tion, and gas loss by having the Su- 
perjector hermetically sealed and 
discharging fluids under pressure 

For further information, write for 
Bulletin 930 
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Herculoy added 

to Pfaudler arsenal of 
materials to combat 
corrosion 


You can now specify Herculoy, a 
silicon-bronze alloy “A,” when you 
purchase Pfaudler equipment 

This latest addition to the Pfaud- 
ler list of fabrication materials gives 
you all the corrosion resistance of 
copper with the tensile strength of 
mild steel 

Highly recommended for marine 
service, Herculoy is readily applica 
ble to all oxidizing environments 


The first all-Herculoy vessels fabricated 
by Pfaudler in which “dimpled” jacket 
construction was employed 


The vessels shown above are each 
970-gallon capacity and constructed 
throughout of Herculoy #420. Serv- 
ice requirements called for a 150 
psi jacket pressure with a 10 psi 
internal pressure at a maximum 
operating temperature of 239° F 
Stress relief at approximately 850 
F. followed by air cooling was em- 
ployed to further the corrosion re 
sistance of these Herculoy vessels 

Of further significance, these ves- 
sels employed the unique Pfaudler 
“dimpled” jacket construction. The 
“dimpled” jacket design permits 
higher pressures than conventional 
jacket designs without any increase 
in wall thickness. 

Whether your material specifica- 
tions call for Herculoy, Everdur, ti- 
tanium, copper, nickel, Incone!, clad 
materials, stainless steel, or glassed 
steel, Pfaudler technical skills and 
facilities are ready to work for you 


: 
‘ 
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TOGRAPHIC 


Fischer & Porter has the answer...it’s READABILITY 


OOK at the actual size illustration above. 
Notice how horizontal chart travel assures 
quick, easy readability. Side writing pens mean 
accurate reading of chart record. The entire 
instrument may be withdrawn from case, mak- 
ing visible a 14 hour chart section, without 
interrupting operation of the recorder or controller 
in any way. There are no other instruments 
like these using full four inch charts. 
F&P Ratographic Recorders may be quickly 
interchanged from the front of the panel. Serv- 
icing is simple. Automatic seal-off. Consider 
the continuous chart rewind with handy daily 
tear-off. Consider the removable pens, fed from 
an adequate ink supply reservoir. Yes, con- 
sider all the F&P Ratographic advantages and 


you'll buy no others. 

These instruments mount readily on conven- 
tional or graphic panels. Specify any of many 
options and F&P has the answer. A single F&P 
Ratographic Recorder in use will convince you 
of their versatility, high accuracy and depend 
ability. That’s a firm ass Write today 
for complete information or specific quotations. 
Fischer & Porter 1147 
Road, Hatboro, Penna. 


urance 


County Lan 


Illustrated Litarature on Request 

Catalog 55-20 is a complete, detailed 
report on the multiple applications, 
the many options available in F&P 
Write for 


No obligation, of course 


Ratographic instruments 
it today 


FISCHER & PORTER CO. 


COMPLETE PROCESS 


INSTRUMENTATION 
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GIRDLER 


HOW 
CONTINUOUS REACTORS 


provide rigid heat control and 
complete dispersion of reactants 


OPERATION. VoOTATOR® Continuous Reactors combine 
multiport injection system with scraped surface heat 
exchange. This permits handling of those reactions which 
evolve large quantities of heat, and those end products which 
are very viscous or result in a reaction product which fouls 
conventional heat exchange surfaces. 


VOTATOR Con. 
tinvous Reactor 
for sultonation 


APPLICATIONS include sulfonation, sulfation, nitration, 
polymerization, saponification, neutralization, condensa- 
tion, oxidation. Typical flow charts are shown above. 


ADVANTAGES. Permits precise control of heat of reaction 
and improved processing of heat-sensitive materials. Con- 
ducts reactions continuously without excessive pressure 
drops. Immiscible reactants are maintained in 
finely dispersed state. Variables controlled automati- 
cally. Operation is safe, clean. Output is high. 
Costs are low. Saves floor space. 


COMPLETE DETAILS sae 
Bulletin V250 gives complete 
information — applications, opera - — 
tion, advantages, specifications of — 
VOTATOR Continuous Reactors. 
= 
== 


Free on request 
* VOTATOR Trade Mark Reg. U.S. Pex Of 


LOUISVILLE 1, KENTUCKY 


| 
' A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
| 
| 
VOTATOR DIVISION: New York + Ationte + Chicago * San Frencisco 
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Turba-Film Processor produces 
epoxy compounds at Shell 


The chemical and processing industries recog 
nize that good engineering is just as important 
as good equipment. In recent years, Rodney 
Hunt has accumulated broad experience in spe- 
cialized applications of the Turba-Film® Proces- 
sor as well as in completely engineered package 
systems, 

Shell Chemical Corporation produces petro 
leum-based resins at its plant near Houston, 
Texas. The process involves removal of the 
solvent carrier to give a dry epoxy compound. 


Rodney Hunt engineers proved the patented 


RODNEY HUNT MACHINE CO. 


Process Equipment Division 
37 Vale Street, Orange, Massachusetts, U. S. A. 


SERVING THE CHEMICAL AND ENGINEERING 


Turba-Film Processor ideal for this application. 
The Turba-Film permits a high degree of solvent 
removal with greater through-put than conven 
tional equipment. Solvent and carrier pass 
through two Turba-Film units as a thin, falling 
film. Localized overheating is eliminated and 
product color is greatly improved 

Are you concerned with deaeration, deodori 
zation, esterification, concentration, stripping, 
distillation, evaporation or other processing op 
erations? Chances are good that Rodney Hunt 


can give you profitable answers to your problems. 
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‘Double-duty with a single pilot 


leslie Deo-matie does it 
win temperature regulation 


The Duo-matice Leslie temperature regulator for controlling 
steam flow is a single unit, with a single internal pilot valve 
yet it controls automatically both temperature and pressure 
conditions. No hunting or cycling on low flows .. . eliminates 
temperature “droop” on heavy loads. 


Simplified piping and better control of fuel oil heaters, 
instantaneous and storage type heaters, driers, process heat- 
ers, kettles, open tanks, ovens, degreasing machines, steam 
tables, sterilizers, etc., more than offset the initial cost of this 
superior regulator. 


Investigate “dual-function” Duo-matic regulators — proven 
in service for over 19 years of applications. Leslie Class LTCO Duo-matic tem- 
perature and pressure regulator 


Write for Bulletin 5307 


REGULATORS CONTROLLERS 


LESLIE CO., 241 GRANT AVENUE, LYNDHURST, NEW JERSEY 
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ADVERTISEMENT This entire page 


us a paid advertisement 


by U. S. Induste 


CHEMICAL NEWS 


April 


A Series for Chemists and Executives of the Solvents and Chemical Consuming Industries 


* 1957 


Cabot Plans Silicon Dioxide 
Unit to Integrate With 
U.S.L’s Tuscola Plants 

subsidiary of 


Mases«.. has 
dioxide 


Cabot Carbon Company, a 
Godfrey L. Cabot, Ine.. Boston 
announced plans to build a silicon 
plant at Tuscola, Hlinois. It will be located 
near U.S.1.’s ammonia plant and the ethyl 
chloride facility of National Petro-Chemicals 
Corporation (subsidiary of U.S.1.), and it will 
take advantage of raw materials supplied by 
these 

Raw 
of Cabot'« 
Cab-O-sil® 
hydro 


plants 
materials used in the 
divided 


silicon arbide 


production 
silicon dioxide 
are chlorine 


The process used is a vapor-phase 


finely 
and 


hydrolysis of silicon tetrachloride in a hot 
gaseous environment. This process utilizes 
hydrogen given off at Petro’s ethylene cracker 


and purified in U.S.1.’s ammo 
nia plant. In addition, Cabot 
will get steam and water from 
Petro. 


Water-Alcohol Injection 
To Turbo-Jet Engine Cuts 
Aircraft Take-Off Distance 


The water-aleohol injection technique, now 
used in the J47 turbine which 
power the 


ties in commercial 


pas engines 
good possibili 
design. It is 
reported to cut ground run distance and to 
be the most satisfactory way to increase over 
loaded safety on short fields. And it may be 
the ans to high-altitude field take offs of 
commercial transports on hot days 

When injected into the 


bombers ha- 


jet aireratt 


wer 


combustion cham 


water is vaporized 


ber of a turbo-jet engine 

to steam which expands and increases the 
thrust. 28°) aleohol is added to burn and «eo 
neutralize the cooling eflect of the water. The 
B47 bombers operate on 650 pounds per 
second of the water-alcohol mixture They 
get about 22% increase in thrust, and 2,000 


feet are cut from their ground run distance 


Chemical Buyers Get Tips 
On Raising Company Profits 

Suggestions on how to increase 
profits by making full use of vendor services 
heard by the Chemical and Allied Buy 
the National of 
ents at their annual midwinter 
conferences held in New York 
of this 
In panel discussions, many specifi 


company 


were 
ers Group of Association 
Purchasing Ag 
and Chicago 
during January year 

vendor 
services were me ntroned as be ing money savers 
for the company 
them al 
ment, package development, raw material anal 
detailed 


chemical buyer's Among 


research and statistic data procure 
shop drawings from 
skeiches 


shipments 
han 


yes, preparing 


general specifications special 


inventory stocking, consolidation of 


and billings. specially tailored materials 


dling and employee training 
Keynoter for these panels 


of ave ndor al pe reonne! an 


units 
emphasized use 
research 


facilities in solving mutual problems. 


| 


U.S 


.L. to Make Zirconium as 
Non-Pyrophoric Platelets 


Production Plan Expanded 
To 2.000.000 Lhs, a Year 


Reactor and commercial-grade zirconium 
im the unique form of non pyrophoric non 
hygroscopic platelets rather than sponge, will 


and industry from 
vtabula. Ohio 


be supplied to 
the 


government 


S.1. plant ut Aw 


scheduled to come onstream in the second 
quarter of this year 

Platelets irregular flake like pieces about 
the size of dimes and quarters — insure greater 
safety during handling and shipping. Sines 
they are classihed as metal rather than a 
| metal epenge, they are subject to none of the 
restrictions applied when the sponge form 
is handled. For safety reasons, the Interstate 
Commerce Commission requires that sponge 
be shipped in metal drums containing not 
more than 75 pounds and that the sponge 
be contained in polyethylene bags and blan 


heted by argon None of these restrictions 


apply to platelets 
Zirconium platelets can be co 


mpacte d for 


|} melting as easily as sponge and with virtu 
ally no waste They are of extremely high 
purity, being almost completely tree of sodium 
magnesium, chlorides, hydrogen and moisture 


| friction and heat 


Freedom from impurities pre 


vides for a much cleaner melt 


Polyethylene Resins 
Are Now Being Foamed 


ing operation for the user 


Polyethylene can now be obtained from 

processors as an expanded, closed-cell, flexi 

| bole foam in extruded and molded forme. The 

| cells are small and uniform and contain a 
| harmless, inert gas 


Indications are that the foamed material 
retains all the basic, desirable properties of 
polyethylene —its flexibility, toughness, chem 
ical resistance and moisture resistance. The 
foam won't flake or dust. It is being evalu 
ated for gaskets, cap and closure linings, ineu 
lation, shock absorbers, packaging, bucys and 
life floats, and for radiation shielding 

Foam density can be varied from 10 to 50 
pounds per culne foot. Ase density goes up 
tensile strength and load recovery increas 


To date polyethy 
foam has been fabricated with common 


and deformation decreases 


lene 


wood and metal working tools, and has been 


drilled mar hined sawed hot var welded and 


weale d 


First Sodium-Deuterium 
Reactor Authorized by AEC 


Leng considered almost ideal by nuclear 
experts, a sodium-deuterium power reactor 
has been authorized by the AEC. It is planned 
for construction at Anchorage Alaska in 
1962, and is being developed by Nuclear 
Development Corporation of America. The 
proposed reactor will use heavy water as mod 
erator, liquid sedium as coolant and slightly 
enriched uranium as fuel 

The reactor will consist of an aluminum 
tank filled with heavy water, tightly sealed 
except for a closed-evcle fuel system parring 
through the tank he vel system consist. 
in part of a number of fuel tubes, each tube 
being made up of two concentric pipes 
Sodium flows through the inner pipe past 
uranium fuel rods, picking up the heat ere 
ated by the fuel rods and transferring it to a 

| heat exchange system. An inert gas under 
pressure flows through the outer pipe. This 
gas serves to insulate the inner pipe and will 
be at a pressure higher than that of the water 
or sxdium, the possibility of con 
| tact hould a leak de velop 


é 
« 


vRANIUM FUEL 


Cross-section of one fuel tube passing through 

sealed aluminum tank filled with heavy weoter 

Tube consists of pipes. inner 

pipe contains uranium and sodium. Outer pipe 
contains inert gos 


twe concentric 


Advantages claimed for this system include 
operation on low-enriched fuel; long fuel life 
time; more complete burnup of 0-235 and 
the plutonium produced, delivery of heat at 
ery high temperature without high pres 
sures; low pressure for entire reactor system 

eliminating need for expensive pressure vee 
«el theorption by moderator of fewer neu 
trons than light water or graphite; suitability 


wer wide range of power levele without radi 
cal design change 

Argon Grade Sodium Frequently Used 
a coolant in two 
the 
reactore 


Liquid sodium i used ae 
other 
odium praphite 


nuclear energy eyetem 
fast breeder 
mder co 


(race 


types of 
and 
last-breeder now netruction 


will uxe Argon Sodium 


ant material 

This grade of the metal ix 
free of oxide to avoid and 
other parts of the It in 
«ed and packed under a blanket of inert 
tw 


co 
carefully filtered 
corrosion lines 
heat transfer system 
proces 


vas maintain the oxide free condition 
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This entire 


page wu a paid advertisement 


Prepared by U. S. Industr 
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L NEW 


Zirconium 


Production Goal Expanded 


a year, the plant is now slated to turn 


Originally scheduled to produce | 
pounds 
out 2.000.000 pounds annually 
May | 


committed to the 


Under a con 
1996, 83.000 pounds 
Atomic | nergy 


tract signed on 
a month are 
Commission. An equal amount will be offered 
to industrial 


$6.40) per pound, depending on quantity, 


users 
is now quoting prices of $4.75 to 
for 
ite hafniuom-free zirconium platelets as com 
present price of $12.00 per 


pare d with the 


This due | eco 
the 


making 


pound for sponge 


nomical sedium process first semi-contin 


ous process for zirconium——-which 


requires a lower initial investment than the 


conventional magnesium process 

Commercial zirconium which is not hafnium 
which is suitable for non-nuclear 
well about a dollar 


less per pound 


free and 


uses will for and a half 


Industry Will Get Hafniam 
The fortheoming plant will also have 20,000 
hafnium oxide or 


pounds of hafnium as 


sponge available for industrial use. Hafnium 
an excellent neutron absorber, is employed in 
as a control rod material 


atomic reactors 


Amino Acid Deficiencies 
Cause Damage to Nervous 
System and Vital Organs 


According to recent laboratory studies on 
experimental animals, serious disturbances in 
the 
lower reflex action, can be 


higher nervous system, as evidenced by 
caused by deficien 
cies in lysine and methionine, Degeneration 
of the 
resull 


Five weeks on a balanced diet restored the | 


liver, pancreas and kidneys may alse 


the aflected, but part of 


the reflex damage appeared to be permanent 


activity of organs 


INORGANIC CHEMICALS: 


Sedium, Metallic: cast solid in tank cor 
pails 

Chierine: tiquid, in tank cars 

Caustic Seda: 50% Navid, in cor 

Sedium Peroxide: dust free gronvies, 

Sedium Sulfate 

Sulfuric Acid: al! strengths, 60° 
grade to Federal specifications 

Phospheori« Acid 

Ammonia: Anhydrous, commercial and refrigerct on 

Nitrogen Fertilizer Solutions 

Ammonium Nitrate: 


OTHER PRODUCTS: 


Alcohols: Ethy! (pure and all denatured 
Fuse! Oil, Proprietary Denatured Alcohol 
ANSOL® M, ANSOL® PR 


in drums 


Tank cars © 


Silicon 
Dioxide 


Petro Uses Bys-Prodact HCI 
By-product hydrochloric acid from Cabot's 
new plant will be Petro 
Chemicals’ ethyl stream 
of hydro« hloric 


National 
plant. A 
acid will circulate 
Petro’s ethyl chloride facility and 
By-product hydrogen chloride from 
new plant will enrich the circulating 
and will be Petro for use as a 
raw material in the ethyl chloride unit. Uydro 
for this unit is currently being 
made by burning hydrogen with chlorine 


“White Carbon Black” 
Cab-O-Sil silicon dioxide 
frequently called “white 
now lor 
demand 


used in 
chloride 
between 

Cabot 
Cabot's 
stream, 
removed at 


gen chloride 


Produces 


a white 
‘ arbon 
Cabot in 
has 
The new 


pigment 
black” —is 
but 
an American 
unit will have an 
100 carloads per 
The product is claimed to surpass the 
precipitated 


produced Germany, 


increasing made 
plant necessary 
initial capacity of about 
year 
silicas for rein 
forcing plastics and rubbers, as a suspending 
a flatting 
agent in lubricants, an anti-slip agent 
the insulation of electrical 
and many other helds 


*hy Godfrey 


type synthetic 
agent in paints 
ye lling 
im wax 


agent in varnish, a 


and in 
equipment 


Cabot, Ine 


NORTH 


Crionne 
Corde 


By-product My. 


PROJECTED CABOT 
SILICON DIOZIDE 


PETRO PLANT 
ETHYLENE 
PLANT 


steel drums 


Baumé to 40% Oleum 
tank wagons 


Tank cars of tank wagons 


formulas), 
Solvents 


Flowsheet showing interrelation of Petro, U.S.1. 
and Cabot plants at Tuscola, Ilinois 


PRODUCTS 


PETROTHENE 


pails, bricks in berrels 


Carbonate 


Ethy 

Ethy! 
Methyi 
methy! 


Acetoocetote, 
Chioride 


Hydrazine 


Also 


tro 
Electrolytic Aluminum 


Curboy 8-G® 8 
Riboflavin 
Vacatone® 
Mines 


ucts, Special 


Pharmaceutical Products: 


Intermediates 


use 
Metals: 


Onde 


Buty!, Amy! Urethan USP, 


FILMEX® 


Normal 
SOLOXH 


Polyethylene Resins. 
Esters, Ethers and Ketones: Normal Buty! Acetote 
Diethy! Oxalate, Ethy! Acetote, Ethy! Ether 
intermediates and Fine Chemicals: 
Ethy! 
Ethy! 
Sodium 
Urethen USP (Ethy! Corbemote) 
Animal feed Products: 
Special 
Concentrates 
Vitamin A, Dy and K, Products, 


Titanium Sponge, 
Hatnium Sponge 


TECHNICAL 


DEVELOPMENTS 


Information about manufacturers of these 
may be obtained by writing the 
Editor, U SA. Chemical News. 


Formulation for a witch hazel foam shave cream 
(No. 1220) 


Four new antistatic agents for polyethylene ar 


(No. 1221) 


Portable paper laminator 
with the 5 (No. 1222) 
To fireproof fabrics right in the home, « pow 


(No. 1223) 


New ink for and other sur- 
faces 


wate ny (No. 1224) 


The flavoring of pharmaceuticals " 1 in 

exed and 1225) 

Induction furnaces for analyzing byésegen in 
titanium and zirconium 


and (No. 1226) 


Sterile polyethylene bags 


(No. 1227) 


New unit for operating laboratory water baths 


(No. 1228) 


New dry film lubricant for drawing and nearer we 
titanium 


(No. 1229) 


Dibuty! Phthalate, Diethy! 
Acetone, Diatol® 
Dimethy! Hydrazine 
Ethy! Chioroformate, Ethylene, 
U.S.1. ISOSEBACIC® Acid 
Triethy! Aluminum, Tri 


Acetoacetarylides 
Benzoylacetate, 

Sodium Oxalocetete 
Ethylate Solution 


Choline Chioride Products 
Niacin USP, 
Supplements, 


Prod 


Calcium Pantothenate 
Liquid Curboy®, -Methionine 
end Antibiot Feed 
Antiozident (BHT) 


Vitamin By, 


Dt Methionine, N-Acety! Di -Methionine, Riboflavin 


Zirconium Sponge, Zirconium Platelets, Hafnium 


U.S.1 


SALES OFFICES 


Atlanta * Baltimore * Boston * Buffalo * Chicago * Cincinnati 
Cleveland * Dallas * Detroit * Houston * Indianapolis * Kansas City,Mo 
Los Angeles * Louisville * Minneopolis * Nashville * New Orleans 
New York * Philadelphia * Pittsburgh * Portland, Ore. * St. Louis 
Salt Loke City * San Francisco * Seattle 


DUSTRIAL CHEMICALS CO. 


Division of National Distillers Products Corporation 


99 Park Avenue, New York 16,N.Y 


i Chemicals Co 
| 
| 
| 
| | 
} Purified | 


the care and feeding 
of the creative center — 


THE INNOVATOR 


Ohman The Standard Oil Company (Ohio), Cleveland, Ohio 
Can Large Organizations } hether we n ’ thy The Noture of Creativity 
Produce innovation? ( the To unders 
tr cre or til or | eator rite ni ‘ 
t Ame ente rise e built he est ! ‘ 
the beat ou irticul pertinent 
tat pically her percenta eseribe 
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ere ‘ i irt tie i 
rea t ‘ i i tv enerat het=wee erta 
i t ext these enter] | t rat t 
di the net ‘ t! t ‘ ta ‘ 
thie ‘ te tinue ition execut t 
t the the i oxte t bie t i 
It seems clear that future increases in pro ty thy 
ductivity will continue to depend primarily on 
such combinations of technological, economic 
and perhaps administrative of managerial in 
novatior However as industrial organiza 
tions grow in size they become more formally | 
structured, more stondardized in their opera 
tions, and more time and energy will neces there ! . pif 
sarily be devoted to the coordinotion, main t tive t t 
tenance, and service of the organization itself t ‘ ‘ 
Resultant power centers and the rigidities ‘ t | 
established to support them are natural ene ‘ 
mies of the creative spirit ' 
ect 
t te 
+ 
t t t 
t ‘ ‘ 
my ! 
rye / tive ne 
"Mr. Ohmann is Director of Organization te t ! 
Planning and Management Development t ‘ tle 
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CREATIVITY toleration, and cultivatior 


dividualists 
(Continued from page 21) 
Blocks to Creativity 


unpredictable uncon 


illy he rejects h “1 By ph losop 
ver ve pr } ndustrial 
blems and . ory i iv ! number of nat 
interest ire ‘ vity. A briet re- 
it a hobbyist or wo may throw addi 
ter! } mal light on wl is needed to keep 
than procedure 
ol ncomplete mie organization 
d problen 


him im 


ped the solution 


problems rather 


nt and need to diseu i 
other vhose ibilitie he dara ‘ the 
frequently most effes thor irefull 
nucleus of a small informal ing procedure Some 
obsessed by h goal organization. ine 


We should recognize that within every scientific and professional asso- 
ciation there are present potent and silent pressures to force conventional 
thinking. Scientists and engineers are educated in a uniform factual and 
methodological background. Fear of criticism from members of the 
guild is a very real leveler of ideation. What chemical engineer would 
dare to publish in his favored trade journal a purely intuitive piece of 
speculation without the usual supportive evidence? American science is 
essentially conventional and orthodox and its record of innovation com- 
pares unfavorably with that of many European countries. Scientific 
dogmas may become more tyrannical than theological dogmas ever were 


O. A. Ohmann 


se terest quickly when the solu | levelopment of 
has heen coneeived and 1 veak definitely retarded 
orking out the details and follow rie ind units of the compar 
through. Th ites drive burn are highly organized and overformal 
up tremendous physi and mental ized. Individuality is lost when the 
energy. He is not much intere din climate tresse uniformity ind 
the usual reward incentive ind creativity gives way to security 
prestige symbols. He displays a strong 3. The principle of specialization of 
ilmost mystical sense of individual function and the practice of structur 
mission and feels that he has a special ing organization around each of these 
role in the cosmi cheme Ile is rish egymented functior make it difficult 
minded and willing to gamble Il « isualize and understand the whol 
the chance of a discovery. He 1 ’ job. Creativity, however, ts by nature 
quently unorthodox in social life, in integrative and seel ignificant rela 
ensitive to social conventions, not par tionship In such specialized organi 
ticularly happy and well adjusted, yet zations innovations are usually lin 
views life as an exciting adventure in scope and more in the nature 
From this thumbnail sketch it will small improvements, adaptation 
be obvious that these “organizational extensions of knowledge—not likels 
crewball ire not easily digested into ‘sult in new enterprise 
functioning business operation, Thi 1. The line and staff form 
1 sense points up the requirement ganization usually leads 
preserving creative centers in al tunate separation of the 


ranization: namely, the recognition inalytical functions from 
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perceive n of individual responsibiltt na con 
| nel vit} to employee than 
. | OA Orientes he devel | i t ob ope tin ihe empha is on getting n one with 25.000 Also. job security 
| essive mot tion fact, a sense o thing dome ind conducting the ind | vided by most 
| lhe goal hecomes an ovet nece operation rather than on big « nsiderably the 
ding passion which makes Hii creating nd dreaming rhe for burt ite 
watient th red tape or people or any plulosop concept ind practices © 6. The inbred culture of a company 
th t organization have been constitute i Silent but steady pressure 
people eis typieally a solitary, us nnd throughout, uniformity and discs inhibits innovation. It takes real cour 
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PEOPLE 

This division offers the atomic industry the teamwork of a 
wide variety of highly skilled personnel, including mechanical, 
metallurgical and welding engineers, fully qualified to assist 
in developing Classified and commercial projects. They are 
supported by expert inspectors and quality control people 


who insure close adherence to all specifications 


About the 


NUCLEAR PRODUCTS DIVISION OF 
SUPERIOR TUBE 


For design and construction of intricate reactor components of special types 


Equipment includes a modern vacuum welding chamber: a 


variety of hydraulic presses: tacilities for atmosphere, vacuum 
furnace and salt-bath heat treating waging machine hivh 
pressure and temperature autoclave for corrosion testing 


pickling and rinsing bath milling, turning, shaping and 


and modern tinal inspection equipment 


planing machine 


Among the many products being turned out by this division 
are specially shaped control rod channels, assembly channels 
and control rods; also reactor components produced from 


sheet, bar and plate in squares, hexagons, rectangles or 


rhombuses, all produced to very close tolerances. The Nuclear 
serving many of the key 


Products Division ts currently 


manufacturers in the atomic energy field 


For information on our Nuclear Products Divi ion or tubing for atomi powe 


Tube Company, 2011 Germantown Ave 


wrile Supe rot 


SERVICES 


These include help in the design of reactor component 
design and construction of imtricate tool fixture 
fabricate reactor components, development of manulacturing 
facilities after the prototype ha heen fubricated. Many 
materials are utilized, including the reactive metal titanium 
7ircomum and thew alloy We also ipply tubing for man 


atomic application 


Norristown, Pa 


The big name in small tubing 
NORRISTOWN, PA. 


O10 in. to % in. OD 


analyse 


West Coast: Pacific Tube Co., 5710 Smithway St., 


tht walls up te n OD 


n analy 


Los Angeles 22, Calif. « RAymond 3-133] 
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preparation ‘ 
6. Result 
creativily 
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ireful yob rotate 
Perhap the recite 
hould also state 
itely the rabbit 
a limited 1 
lization of 
ucl fean 
Presented at AIChE. meeting, White 
phur Springs, West Virginia 
Feed Splitters like this one . . . 98’ long by 10’ L.D., 
3 and now in service in one of the East Coast's largest 
plants .. . must be precision-built from beginning to end. 
x Posey Iron has the experience, the facilities and 


Posey installations in your industry. Let Posey quote on 
your next requirement for fabricated steel structures. 


of : equipment, as well as the skilled men to turn out a 
Re flawless job every time. Write for information about 


POSEY IRON WORKS, INC. 
Steel Plate Division 
LANCASTER, PENNSYLVANIA 
2 ee New York Office: Graybar Building 


TANKS @ DIGESTERS @ PRESSURE VESSELS @ STACKS @ DREDGE PIPE 
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| News from 


National Carbon Company 


NATIONAL 


TRADE MARK 


PROCESS EQUIPMENT 
BRIEFS 


No Limitations on Economic Design with 
“Karbate” Heat Exchangers 


In addition to superior corrosion resist- 
ance, “Karbate” impervious graphite 
shell and tube heat exchangers offer 
striking economies in the design and 
operation of heat exchange systems. 
“Karbate” exchangers permit economi- 
cally high tube velocities and conse- 
quent reduction in heat transfer surface 
required resulting in lower initial 
equipment costs and operating expense. 


A large manufacturer of organic 
chemicals had used low tube side veloc- 
ities to prolong the life of carbon steel 
heat exchangers used in a corrosive 
monoethanolamine service. This failing, 
the original units were replaced with 
“Karbate” shell and tube heat exchang- 
ers. After 2 years service, the “Karbate” 
exchangers showed no effects from ex- 
posure to the carbon dioxide-rich 
monoethanolamine solutions. Even 
more significantly, the “‘Karbate” 
impervious graphite units provide the 
required heat exchange with less than 
% the effective area of the carbon steel 
units. For full information on “Karbate” 
heat exchangers request Catalog Sec- 
tion S-6740, 


New “National” High-Temperature Cement 
“National” Cement Grade C-6, a new 
product developed by National Carbon 
Company, now makes it possible to 
fabricate large and relatively complex 
carbon and graphite structures for high 
temperature service. 

The cement is easily prepared for use 
by mixing the powder and liquid ingre- 
dients shipped in a unit package. Pot 
life is exceptionally long. After the car- 
bon or graphite parts are cemented 
together, the cement ts cured for a brief 
period at low temperature. The fabri- 
cated structure may then be operated 
at temperatures as high as 3600°F. with 
assurance that the cement bond will re- 
main as strong and chemically resistant 
as the carbon or graphite parts of the 
structure. 


A Division of Union Carbide and Carbon Corporation + 30 East 42nd Street, New York 17, N.Y. 
Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, 
Pittsburgh, San Francisco. IN CANADA: Union Carbide Canada Limited, Toronto 


“KARBATE” Impervious Graphite 


Entrainment Separators Feature Corrosion 
Resistance, Simplicity, High Efficiency 


“Karbate” Impervious Graphite En- 
trainment Separators — Type MV, now 
stocked in low cost standard units, are 
an efficient, economical means for re- 
moving entrained liquids from gas 
streams. These units operate through a 
combination of venturi action and im- 
pingement. Staggered rows of specially 
Shaped vertical impervious graphite 
rods are contained within an impervi- 
ous graphite body. Separated liquid 
collects at the bottom of the rods and is 
removed through an impervious graph- 
ite drain connection. 

Type MV Entrainment Separators 


contain no moving parts and are non 
clogging. Streamlined rod shape retards 
re-entrainment and offers minimum re 
sistance to gas flow. Because corrosive 
liquid and gas contact only “Karbate” 
Impervious Graphite, units are virtu 
ally immune to corrosion over a tem- 
perature range from — 40 F. to 338° 

Standard sizes of “Karbate” Entrain- 
ment Separators Type MV assemble 
directly into 6”, 8”, 12”, 16", 20” and 
24” horizontal lines. Units are self-con 
tained and ready to install. For com 
plete information, request Catalog Sec- 
tion S8-6900. 


“Karbate” Entrainment Separator 
Type MV ready for installa 
tion. Self-contained and 
shipped ready for use, unit 
mounts with axis horizontal 
between standard flanges 
Unique design provides ef 
fective separation over a 
wide range of gas flow rates, 
entrainment content and 
liquid droplet particle size. 


-SKARBATE” pumps available in wide capacity range 


Standard “Karbate” impervious graphite pumps listed below are carried in stock 
for prompt shipment. These pumps are used for transfer and circulating service 
involving corrosives, and deliver 5 to 1500 gallons/minute at heads up to 120 
feet and operating pressures up to 100 Ibs square inch. For full information, 


request Catalog Section S-7250. 


Pump size 
Suction Discharge 
3 x 2 
4 x 3 
6 x 4 


The terms 
trade marks of Union Carbide and Carbon Corporation 


Motor-Mounted Frame- Mounted 
Type F Type C 
29-FAL 1%-CB 
19-FAL 
3-CB 


Karbate” and ‘National’, and Shield Device are 


-Super-Speed Computer 
Minimizes Heat Transfer 
Surface Requirements of 


Heat Exchangers. 


IN DESIGNING heat-pressure process equipment, 
the addition of a large magnetic drum digital com- 
puter to M. W. Kellogg's facilities enables the com- 
pany’s engineers to study variables and produce re- 
sults with unprecedented thoroughness, accuracy, 
and speed. Human error is practically eliminated. 

To Kellogg’s customers in the petroleum and 
chemical industries, this new electronic aid means 
that Kellogg engineers can devote more time to 
basic design problems, and provide equipment with 
maximum operating efficiency, minimum mainte- 
nance costs, and the lowest possible initial investment. 

In the case of heat exchangers, for example, de- 
sign calculations require a trial and error solution. 
The time required to do this with hand calculations 
seldom permitted several design alternates. Thus 
the engineer never could be sure that the design 
selected was the true optimum. With high speed 


Control section of Kellogg's computer 


electronic computation, however, the greater num- 
ber of alternates economically possible now brings 
the ultimate or near ultimate design to every 
Kellogg customer. 

In one instance recently, involving 37 heat ex- 
changer shells, the greater number of calculations 
achieved with the electronic computer resulted in 
reducing total heat transfer surface requirements by 
more than 15%, from estimated values. Without 
the computer, the time required to obtain this value 
would have outweighed the saving many times, and 
would have been prohibitive. 

Kellogg welcomes the opportunity to put its elec- 
tronic computer and other engineering facilities to 
work for you. Arrangements to see the computer in 
operation in Kellogg’s New York office can be made 
by contacting the company’s Fabricated Products 
Division. 


Fabricated Products Division « THE M. W. KELLOGG COMPANY « 711 Third Avenue, New York 17, N. Y. 
A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company Limited, Toronto « Kellogg International Corporation, London « Societe Kellogg, Paris 
Kellogg Pan American Corporation, New York « Companhia Kellogg Brasileira, Rio de Janeiro « Compania Kellogg de Venezuela, Caracas 
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Estimate Shell Size and Arrangement 


Tube Side Arrangement 
Tube Passes, Critical Temperatures, Velocity 


Modify Design 
Parallel series arrangement 
Tube Passes 
Shell Passes 
Shell Size 


Shell Side Arrangement 
Shell Passes, Baffles, Velocity, etc. 


Preliminary Performance Evaluation 
MTD and Heat Transfer Resistances 


Examine 
Performance 
and Design 


Final Performance Evaluation 
MTD, Resistances of Each Zone and Shell 


PRINT OU 


6 


This liquid-liquid heat exchanger design rewe 
flow sheet shows the route taken by Teme 
Kellogg's electronic computer to obtain Te 
optimum design results. The boxes shown bwreees ene 
at right indicate the paths taken by the ‘ ' se 

machine in arriving at the solution. Photo- we sicoe vs 

graph at right is of a partial tabulation, 
showing how the computer presents results. 
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Letters to the editor 


“Do It Yourself” Oxygen 


We welcome your mention of our 


oxygen installation at the Celanese 


plant at Bishop, Texas (CEP, Decem 
ber, 1956 pape 2) 


In the une article, your paragraph 


entitled “Unique leaves us 
omewhat dismayed I he concept ol 
oxygen generation n the 


Chis plant Was ploneeres by Air 


Products, who had such generators on 
tream without capital participation by 
the customer at least five years ahead 
of the entire industry, including the 
oxygen supplier mentioned in the ar 
ticle 

Before other suppliers followed A 
Products in this field, the lines of dit 
ference between “on-site generation’ 
and “hauled-in oxygen” systems were 
clearly and emphatically drawn 

We make the investment, install 
operate, and maintain the plant if the 


customer so desire If he wishes, he 


may terminate Air Products’ operation 
of the plant and assume operating re 


pon bility himself at any time The 


lease igreemenit ha i provision 
whereby the customer may acquire 
ownership of the complete facility at 


the end of the lease period, a feature 
‘unique’ with Air Product 
Many major Lnited State pro 
ducet are currently obtain 
oxygen requirements from Air Prod 
uct on ite leased yeneratol Some 
of these plant ire near their twelfth 
wniversarte Outstanding examole 
include major steel producer ylas 
manufacturers, automobile manufactur- 
ers, and chemical companies 
Dexter I. Baker 
Sali Vanager 
Air Products, Incorporated 
Illentown, 


No So Fast on Fast Write-Offs 


I feel that your comment, “The rea 
son for the huge building of plant 
under fast tax write-off was because 


a large part of the cost of the plants 


was paid for out of taxes,” (CEP, 
January, 1957, page 49) contains mis 
leading and undesirable connotations 

rhe principal effect Ol a tast tax 
write-off ys to defer income tax pay 
ment in part until after the end of the 
write-otf period The total tax paid 1s 
not affected unle the tax rate « hanges 


during the period involved. 


Fast write-off ere authorized by 


Congre to encourage the building 
of plants needed for national defense 
The cash value of the resulting tax 
deferral can be expressed as the pre 
ent worth of the annual cash genera 
tions with a fast write-off minus the 
present worth ith normal write-off. 
If an interest rate in the range of 8 to 
12 per cent is used, the present worth 
ot a tive-vear write-off ts equal to 10 
to 15 per cent of the cost of the plant 
rhis is a real advantage to a manutac 
turer who can use new plant capacity 

but it is not getting a large part of 
the cost of a plant paid lor out ot 
taxes.” 

L. R. Steffens 

Vew York City 


Noted and quoted 
ENGINEERS 


(Continued from page 


supports the idea that there is a dis 
tinguishable field of “nuclear engi 
neering” except for the most prosaic 
purposes of desernibing engineer 
working on some aspect of nuclear 
reactot 

My own observation based on both 
AlL-C and industrial experience is that 
neither special education nor long spe 
cihized experience | needed to do 
an effective job even in research and 
development in the atomic energy field 
lhese are helpful, in many cases, but 
not a necessity The principal re 
quirements observed in my experience 
are for a sound background in the 
basic work of scence and engineering 
initiative, and imagination 

(As far as the engineering and sei 
entific societies go) each of the 
ocieties has an oblipation to integrate 
the various aspects of engineering in 
the nuclear industry into its” frame 
work it does seem to me to be 
a mistake to endeavor to set up the 
nuclear engineering 4a pect a ome 
thing wholly eparate and different 
from the other areas of interest of 
the society | believe the American 
Nuclear Society fulfills an important 
funetion but do not believe 
this reheves the individual societies 
from their responsibilities or that it 


necessarily interferes with them 


| hope the Nuclear Engineering Divi 
ion can become fully integrated with 
the A.IL.Ch.E. so that it serves as a 
focal point for the many chemical 
engineering aspect ol the atomic en 
ergy imdustry 
There is a need for “modern en 
gineers’ who must have a much 
better education in the sciences and 
in engineering fundamentals and must 
be able to deal with broad and com 
plex problems the problem is im 
the needs of this “modern enginees 
ing’ not in the establishment of a 
new and separate engineering disei 
pline called nuclear engineering 
Condensed from an 
address at Nuclear I:nqineer 
ing and Science Congress 


Philadelphia 1957 


Engineering Nuclear 
Applications 


The most significant fact developed 
by our technical people [in connection 
with the design and construction ot 
the “ Nautilus” and “Seawolf” | was that 
traditional engineering concepts were 
inadequate for the solution of the un 
usual problems posed by the nuclear 
power plant. When confronted with 
the application of scientific principle 
for which no technical experience ex 
sted, the engineering team often had 
to rely on extrapolation from the 
known and familiar—and even on in- 
tuition Finding themselves in. the 
unaccustomed role of direct inter 
preters for the scientist, they perforce 
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had to translate his theory into actual 
practice They had become, in effect, 
development engineer who spoke the 
language of the scientist but who knew 
how to translate that language into 
phy ical material 

Those of you who would enter the 
challenging new field of nuclear energy 
would be expected, I daresay, to fill 
this general job description. Your edu- 
cation has ensured that you will be 
practical, accurate, hard-driving, sys 
tematic individual but only expe 
rience will develop those additional 
abilities to bridge, say, the gap be 
tween quantum mechanics or La Place 
transforms and routine stress analysis. 
Equally important, as development en- 
gineers you may not be individual 
specialists. You must, paradoxically, 
have comprehensive specialties. For im 
the direct translation of broad scien 
tific principles you will be called upon 
to correlate all engineering skills, and 
frequently to follow design concepts 
through to actual construction 

The installation of a nuclear plant 
and steam propulsion system in the 
‘Nautilus” has had, and I daresay will 
continue to have, a major effect on 
many of the systems installed in sub 
marine and surface and aircraft. All 
of you know that a “normal” nuclear 
power! plant wa ad ipted to the 
Nautilus’ —a tremendous engineering 
feat requiring compression into the 
narrow confines of the submarine hull 
of a reactor and complex equipment 
and systems around the reactor which 
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Corn Products’ plont for spray-drying of Snow-Flake Instant Dried Starch, showing (left to right) filter, cyclones, spray-drier, 
elevotor tower, and building for heating, preparation and packaging. All facilities are of stainess steel for sanitary protection 


Blaw-Knox completes second plant 
for Corn Products Refining Company 


is first to use spray drying 


field 


—new plant 


in the instant starch 


Applying the most modern food engineering techniques, Blaw- 
Knox designed and erected a new instant starch processing plant 
for Corn Products Refining Company at Corpus Christi, Texas. 
Spray drying is used to produce an improved product. The plant 
includes a starch precooking system, sanitary piping for transfer 
of precooked starch, and separate packaging facilities. 

This plant represents but one of the process areas in which 
Blaw-Knox has long experience. Other fields include chemicals, 


resins and plastics, petroleum and petrochemicals, fertilizers, fats 
and oils, chlorine and alkali production, nuclear energy, synthetic View from rear of plant shows giant spray 


drier in center, which rises to 68 feet above 


ground and is 274 feet in diameter with the 


fuels, and waste recovery. 
We welcome the opportunity to explore your problems with you. 


cyclone seporetors at right 


BLAW-KNOX COMPANY 
Chemical Plants Division 


Pittsburgh 22, Pennsyloania/Chicago 1, Illinois 


Birminghom © thew York © Philadeiptic © Son Francisco Washington, 
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m auth 
Por your 
letterhead Mating your new.e and utle 


PROPER ENGINEERING AND PLANNING 
cAN and Space / 


Many basic ideas have evolved from ancient laboratories. These 
ideas are a bridge to current scientific developments. Now, modern 
science requires the forward planning which is fundamental to the 
METALAB approach to today’s laboratories. 


The size of your laboratory facilities need not limit your product 
development. By utilizing modular planning techniques, advanced 
manufacturing methods, and improved materials, METALAB 
produces outstanding equipment at an economical cost. 


Let METALAB advise you how to plan your laboratory for present 
needs, with provisions for future use; without any obligation on 
your part. For further information and catalog, fill out and mail 
the coupon below! 


*A modern Metalah initallation at lrain Memorial Blood Bank, San Francisco, Calif 


METALAB 
OFFERS 
THE RESEARCH 


v ADAPTABLE 
FUNCTIONAL 
QUALITY 


EQUIPMENT 
METALAB C 


Oivision orf NORBUTE CORPORATLON 


1 246 Duffy Avenue, Hicksville, L. 1, New York 1 
' We are interested in your planning service | 
: Please send us your Supplement 55.A Please send us your 180 page Cotoleg 48 i 
Nome Tithe 
© 
: Address 
City Zone State 
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Noted and quoted 


(Continued from page 28) 


on land might have been situated 
acres of space jut in addition to 
the reactor problet the taking of a 
team ystem to great depths under 
vater called for the most extraordinary 
engineering efforts—presenting whole 
new areas of cngineering problem and 
requiring tant and rigu il ind cor 
rect solutions 
John Jay Hopkins at 
Commencement FE-xercises Webb 
Institute of Naval Architecture 


Knowledge and Wisdom 
of Science 
An element! of novelty that science 

has brought to u i change u 
cale it is not omething vholly 
new it is an mberent, necessary 
accompaniment ot the great success ot 
the sciences. It is not new that what 
has been learned in the recent past ts 
more than was learned in all of man 
earlier history 

Positive knowledge, what is re 
corded in the technical books and 
learned journals, all of it that is new 
and true and not trivial, is of course 
not wisdom; it can on occasion almost 
appear incompatible with wisdom. | 
think that such positive knowledge 
doubles in le than a generation per 
haps in a decade. This means that 
most of what there is to know about 
the world of nature was not discovered 
when a man went to school; it means 
that universal knowledge, always, even 
in Leonardo's day, a dream, but not 
an irrelevant dream, has become a 
mockery; it means that the specialized 


science penety tor mstance, of 
astrophysi or mathemati ure like 
the fingers of a hand: they all arise 
from the common matrix of common 
sense, from man daily experience, 
hi history, his tradition, and his 
words. Each is now developing a life 
an experience and a language of its 
own, and between the ty if the 
fingers there is rare contact. For many 
centuri mathemati physi 
grew in each other company in 
happy ymbio loday their 
growing tp they irdly touch. 
p ych lo opl were long 
tudied in the same room ind often 
by the same man. Today they rarely 
ik to each other ind are more 
rarely understood or even heard 


L hese change mean that iwnorance 


i univet al perva ive feature ot our 
tiie Thi fact ha il ential 
relevance te the problen ot education 
Condensed from an address “Science 


and Our Times” by J. Robert Oppen 
heimer, Director, Institute for 


Advanced Study, Princeton 


| 
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STRUTHERS WELLS 
PRODUCTS 


PROCESSING EQUIPMENT DIVISION 


BONER DIVISION 
BOWERS for Power ond Heat 
Low Pressure Water Tube 


Package Units 


FORGE DIVISION 
Pressure Vessels Hydrada 
Straghtenng and 


Crantshafts 
Cyimders Shoft ne 
Bact up Rolls 


MACHINERY DIVISION 
MACHINERY for Sheet ond Struct 
Forming Tangent Benders Folding 


Metal 


Machmnes Roller Table ond Tumble Die 
Bending Machines Press Brakes Punch 
ond Notching Machines Forming Dies 


Struthers Wells pioneered controlled crystallization and today offers you the 
greatest wealth of experience available in the design and fabrication of high 
efficiency crystallization equipment 

You can be sure of controlled crystal size, uniform crystals and high purity 
PLUS operating efficiencies and economies throughout the process. As 
testimony, more than 500 crystallizers in operation are producing a wide 
variety of superior crystalline products, representing a broad cross-section of 
chemicals produced in this country 

For your crystallization processes, call on the know-how of Struthers Wells 
Crystallization Staff. Laboratory or Pilot plant tests are at your disposal. For 


basic facts, WRITE for Bulletin No. SOA 


CRYSTALLIZERS OF ALL TYPES TO SUIT YOUR NEEDS 


Plants at Warren 
and Titusville, Pa. 


Representatives in Principal Cities 
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IF YOU WANT TO MAKE A CRYSTALLINE PRODUCT LIKE THIS— 
STEP-UP QUALITY AND UNIFORMITY 
WITH A 
— STRUTHERS WELLS Corporation 
| 
No 4) 3) 


DIAPHRAGM ASSEMBLIES 


Extra thick steel casings ore zinc 
electroplated, iridited and then given 
prime and final paint coats. Specially 
designed molded diaphragm with ny- 
lon insert gives practically constant 
effective area throughout valve 
stroke. 


STUFFING BOX 


Bolted gland stuffing box with Teflon 
V-Ring packing. Highly polished volve 
stem is finished to 2-3 micro-inches 
RMS to insure effectiveness of pock- 
ing and keep friction to absolute 
minimum. 


BODY ASSEMBLIES 


¥ Large capacity bodies with accurotely 
machined inner valves are individually 

“ground in" under customer's speci- 
led temperature conditions. Realizing their importance in the control 


system, Fisher has given careful attention to 
design and construction of diaphragm control 

valves. Any way you look at it — from the 
standpoint of durable construction or 

accuracy of performance—Fisher Diaphragm 
Control Valves are your best bet. 


FISHER GOVERNOR COMPANY 
Marshalltown, lowa Woodstock, Ontario 


World Leader in Research for Better Pressure and Liquid Level Control 
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are your BEST BET: 

: | 


This Sweco-built refinery addition 
helped an Indiana plant pull from 
behind to a front position in the race 
to upgrade gasoline. 


High Octane Package 


Handled with Care 


Like many refineries, the Mt. Vernon plant of the 
Indiana Farm Bureau Association was caught with it 
rating down when the latest high octane race started 
That was before Sweco wrapped up a $1,500,000 refinery 
package that included a 3,000 BPSD platformer, a 2,100 
BPSD unifiner, and a new steam generating plant with 
an hourly capacity of 120,000 Ib. of high pressure steam 


Off and running 


The platformer-unifiner team went on stream in Novem 
ber, 1956, and has been in continuous operation ever 
since. This combination unit, built under license from 
Universal Oil Products Company, makes Mt. Vernon a 
front runner in today’s race to upgrade gasoline 

In planning the steam generating plant, Sweeo engi 
neers decided to save time by specifying the equipment 
and letting bids for fabrication. But outsiders couldn't 
meet the cost estimates or contract, so Sweco built the 
pressure vessels in its Los Angeles plant. They were de 
livered three days ahead of schedule 


Problems in stride 


Heavy spring washouts and a tight budget were just 
some of the problems the Sweco engineering and con 
struction crews took in stride. Designing and building 
moderate-size refinery installations is their specialty 

This is the kind of service, the extra service Swrceo 
clients in the process industries expect. Large or small, at 
home or abroad, it's the only kind they get in the 
engineering and construction of refineries (Sweeo ts li 
censed to build plants for practically all major refining 
processes), Chemical plants and ore beneficiating mill 
in the design and manufacture of process equipment such 
as heat exchangers, steam jet ejectors and distillation 
columns in a full line of wibrating screen separators 

Write today for our new brochure on how Sweco prod 
ucts and services can help meet your processing needs 
Ask for brochure E-2-29 


tt Southwestern 


Engineering 


SWECO Company 


4800 Santa Fe Ave., Los Angeles 58,.Calif 
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Marginal notes 


Nuclear Reactors and Radiations 
in Industry—Notes for an In- 
tensive Course for Practising 
Engineers. 


Umiversity of Michigan, College of 

ummer Session, 1956 

\vailable trom University Pre Un 

versity of Michigan, Ann Arbor, Thres 

Volume $10.50 

The three volumes comprising thi 
err ve are “a compilation of lecture 


notes and supplemental material orig 


nally intended for the use of student 
at the 1956 


neermy at the University ol 


‘ 
ummer Nuclear 


engi 


Michigan College of Engineering 


throughout the series 1 


mpha 


on the practical industrial application 


of nuclear energy and on the engineer 


ing problems involved. However, suth 


cient basic nuclear physics is included 


o that the average chemical engineer 
conventional 


tramed wm engineering 


practice will have no trouble wlapting 


hit kills to this new treld 

Written largely by highly qualitied 
members of the University nuclear 
enyineerng taff, the three volunw 


almost the 
industrial applications of nuclear en 
Volume 


cove! whole spectrum of 


ergy intended to prov ide 


understanding for the more 


practi al considerations which follow 


It comprises easy-to-follow discussions 
of basi nuclear 


physn engineering 


measurement, mteraction of radiation 
and matter, and elementary considera 
tions im reactor design 


Volume 2, dealing with nuclear 
heat-power reactors and nuclear fuels 
will be of 


cycle pecial interest to the 


chemical engineer, The scope of sub 
jects covered includes: energy require 
ments and nuclear heat-power, nuclear 
fuels cycles for reactor types, nuclear 


thermodynamic principles, extraction 
of heat and energy from nuclear power 
reactor heat power evcles, and reac 
tor systems and fuels reproce ny 
Volume 3 is entitled “Uses of Loniz 
Radiation.” The lecture notes here 


are divided into the following cateyor 


oures of nuclear radiation 
ramma radiation, radiation hazard 
ind health pl vs dosimetry prome 
tion of chemical reactions by gamma 


radiation, gamma irradiation of bic 
logical materials, design of gamma it 
rachation facilities, and example design 
of a radiation facility 

Che simplicity and practical orienta 
tion of these volumes make it possible 
to recommend them to the working 
engineer who has neither the time nor 
the opportunity to attend formal nu 
WH 


clear enyinecring courses 
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Manual on Industrial Water— 


Third Printing, 1956. 


(ASTM Special Technical Publication 
144-18) Cloth Bound, 6 x 9 in., 502 pages, 
$6.00 Testing 
Street, Philadel 


American Society for 
Materials, 1916 Race 


phia 3, Pa 


Sponsored by ASTM Committee 
D-19 on Industrial Water, this Manual 
contains an appendix in addition to a 
its uses, treatment, 


difficulties 


discussion of water 


ampling analysis, and 
caused by it 


lists ASTM standards 


reating to industrial water It con- 


Phe append 


tains tive methods of sampling, 41 
tandard four methods of analysis, 
three standards for methods of report 


ing result ix standards for methods 
of test, a glossary of terms, a list of 
industrial water requirements, and a 
nbhography 
Included in the latest printing are 


even new methods and one important 


revision Iwo additional proposed 
methods are publi hed as additional in 
formation No changes have been 
made in the chapter of the Manual 


Protective Coatings for Metals. 
R. M. Burns and W. W. Brad- 
ley. 

2 ed. Rembold Publishing Corporation 
New York (1955), 657 pages, $12 

Rez wwed b 

lator 

Pennsylvania 


lator, Ken 
( oraopolis 


Kenneth 


neth Issoctates 


This revision of an earlier A.CLS 
Monograph of the same title by Burns 
& Schuh has brought the subject mat 
ter of the earlier edition up to date, 
both im regard to the latest develop 
ment in materials and application, and 
in respect to its complete listing of 
additional and source material in the 
technical literature 

In this 
their title “Protective 
Metals” im it 


scope Increasingly 


work the authors have used 
Coatings tor 
broadest and proper 
in large areas of 
corrosion prevention, the term protec 
connotes only 


five coatings organ 


coatings and paints, Protective coat 
ng olf course, are any resistant ma 
terial 


continuously adherent to and 


conforming to the surface of the 


metallic hase to be protected Vhis 
proper and broad definition includes 
but certainly is not confined to, barriers 


of organic nature. Thus, the authors 
devote connie 300 
the 


Ji) pages to protective 


pages to metallic 


coatings in various forms, as 
well a one 
organic coatings 

\s protective in this instance pri 
marily means protection against cor 
with an 


excellent summary of corrosion prin 


rosion, this volume starts 


April 1957 (Vol. 53, No. 4) 


This discussion is followed by 
a complete and detailed working de 


ciple 5 


scription of the various processes of 
surface preparation required for both 
metallic and organic coatings 
Descriptions ot application, proper- 
ties, and uses of all commonly used and 
surtace 
coatings are fully presented. Applica 
by hot dip, 
sputtering, 


many less common metallic 


tion of these coatings 


cementation, cladding 
sublimation, electroplating, and spray 
ing is fully covered. Within the or- 
ganic coatings section all industrially 
used 


organic coatings are 


discussed in respect to their properties, 


types of 


potentialities, and limitations, and their 
industrial usage, and performances are 
thoroughly recorded 

In addition to these predominant 
types of surtace coatings, attention ts 
given also to conversion coatings, or 
materials, and vitreous 


vyanic liming 


coatings. A chapter is devoted to cor 
rosion imhibitors, not popularly con 
sidered as protective surface coatings 
As there is considerable evidence to 
support the popular concept that corro 
ion inhibitors function by forming an 
inert, passive film over the surface, 
their work 


justihed 


inclusion im this seems 
Evaluation and testing of all types 

of surface coatings are included 
This 


to plant engineers 


volume can be recommended 
design engineers, 
and corrosion engineers as an integral 
part of their working bookshelf 

Corrosion: A Compilation, Mars 


G. Fontana. 


The Press of Hollenback, Columbus 

Ohio, 240 pages, $5.95 (1957) 

An exhaustive survey of the cor- 
rosion problem with special emphasis 
on the chemical process industry. Data 
are given for almost all metals and 
alloys used in anti-corrosion service as 
well as for many non-metallics. Espe 
cially valuable are iso-corrosion charts 
which show corrosion as a function of 
concentration and temperature tor ma 
terials of construction in a variety of 
different acids 
histories are which 


(ase included 


give details of actual corrosion experi 
ence in plant operation, and methods 
making laboratory 


and plant corrosion test 


are explained for 

Separate chapters cover: nature and 
extent, eight forms of corrosion, eight 
methods for combating corrosion, cor 
rosion testing and evaluation, mate 
rials, environment, and high tempera 
ture oxidation. 

The compilation can be recom 
mended as a reference book for the 
plant engineer and as a general text- 
book for use in courses on corrosion. 


—W. H. 
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it's mechanical 
it’s economical 


= start with a pile of practically worthless material 
' Magic? Well, hardly unless 


il efficiency of the Allis- 


and wind up with a profit 


you want to call the mechanic: 


Chalmers Process System magu 


How It Works 


In a recent installation the conversion 
h ‘ he trike al salt 


tarts with an un- 


usable, unacceptable minus JO me 
reated in the original proce An Allis 
these fines into flake or slabs 


(Chalmers 


fines 


compacting mill densifie 
Flakes are granulated in an Allis-Chalmetr 


Final separation is made in an Allis Chalmer tainlens 
steel gyratory screen. Kesult (0 to BO recovery of 
salable product What more the resulting granules 


pect 


equal or surpass the natural product in every re 
it more 


Che entire system is mechanical, therefore 


economical than controlled crystal 5 rowth 


For More Information 


Get the complete story from your A-C repre 
or write Allis-Chalmers, Industrial Equipment Division, 
Milwaukee 1, Wisconsin. Ask for Bulletin 25C6177d 


ALLIS-CHALMERS 


entative 


A 5345 
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ALLIS-CHALMERS 
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Roller Mill 


Gorros 


COPYRIGHT 1956. FANSTEEL 


Fansteel 


METALLUBEGICAL CORPORATION 


A JOURNAL OF USEFUL INFORMATION FOR THE SOLUTION OF CORROSION PROBLEMS 


eee 


Chemical Resistance of Tantalum to 
Fluorine, Chlorine, Bromine and lodine 


Fluorine attacks tantalum at room 
temperature. It is not known, how- 
ever, what the rate of attack is at low 
concentrations of fluorine in gas mix- 
tures 

(hlorine begins to attack tantalum 
at above 200°C), the rate increasing as 
the temperature becomes higher. Wet 
or dry, chlorine does not affect tanta- 
lum at temperature ordinarily en 
countered in chemical processes. Thus 
while the metal cannot be used for 
high te rature chlorination uch 
as the production of Utanium tetra 
chlonde by the reaction of chlorine on 
a mixture of TiQ> and carbon, it is 
widely used for chlorinations in aque- 
ous and organic solutions at tempera- 
tures below 200°C). ‘Lantalum is also 
mert to the hydrolysis product ol 
chlorine, at all concentrations. It finds 
use in the form of meter components, 
heaters 


thermowells, sparger tubs 


and heat exchangers handling free 
chlorine or chlorine-containing solu- 
tions in a great variety of chemical 
processes ranging from the introduc 

tion of chlorine into municipal waters 
to the heating and cooling of chlori 
nated brine in electrolytic cell plants 


producing chlorine and causty 


Bromine begins to attack tantalum 
above 300°C 
bromine, wet or dry, at temperatures 


Tantalum is inert to 


ordinarily encountered in chemical 
processes. In the bromine industry it 
is used to handle both chlorine and 
bromine. (See “Corrosionomics,’ July 
1956). Units condensing hot (190 
I) bromine containing water and 

chlorine have been in continuous use 
for 20 years without corrosion of the 
tantalum. Tantalum is inert to the 
hydrolysis products of bromine, at all 
concentrations, and is widely used for 
brominations in aqueous and organi 
solutions at temperatures below 

lodine attacks tantalum above 
1000°C), but the metal is inert at lower 
temperatures. In high temperature 
application, tantalum is used as a 
shield in the deBoer and van Arkle 
process for the preparation of pure 
metals, such as titanium and zirco- 
nium by the decomposition of metal 
iodides on a hot filament into the 
metal and free iodine 

The interhalogen compounds, with 
the exception of those containing fluo- 
rine, likewise do not attack tantalum 


at normal te mperatures 


EXPANDED TANTALUM SHEET 


It is now possible to fabric ate cx 
panded tantalum sheet in thicknesses 
from 0.005 to 0.075 inch and in widths 
up to 54 inches 

Sheet widths larger than 54 inches 
can be produced by welding smaller 
widths together 

Expanded tantalum sheet should 
prove useful as screens for chemical 
equipment exposed to acidic and other 
media which do not attack tantalum; 
anode baskets in electroplating baths, 
support screens lor retaining pac king 
in towers; and supports for glass and 
synthetic fiber cloths used in) filters 
and centrifugers 

Platinum can be deposited as a thin 
coating upon expanded tantalum and 
the composite should be useful as 
catalyst screens and as anodes for elec- 
trolytic cells. In these applications 
tantalum acts as an inert support 
material and reduces the amount of 


platinum required 


how further data on the ahai ¢, 


GS72A 


LFANSTEEL METALLURGICAL CORPORATION cmcaco, 05.4 


Tantalum con be produced in @ variety of meshes 


Free Tantalum Test Kit 

A corrosion test kit, available without 
charge to research technicians, con- 
tains both tantalum sheet and wire 
Request it on your letterhead 

The above condensation is typical 
of articles which appear in 
CORROSIONOMICS 
a Fansteel publication 
Mail us your name for in- 


clusion on our mailing list 
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About our authors 


Lincoln R. Thiesmeyer, who leads 
off 
happening m pulp ane 


special section on what 


paper tec hnol 


1s out poken wivocate ol 
progressive thinking about the tuture 
of that industrs President of Can 
ada’s Pulp and Paper Institute, Thies 
vas trained as a yveologist, taught and 
did research in that field for 14 years 


Moving 


scientific programs during the war, 


along to administration ot 
he became enior administrator § at 
Brookhaven National Laboratory he 


the Canadian Institut 


lore gomy to 
He feel that uch a background has 
given him no preconceived prejudies 


enables him to “challenge the thinking 
ol management, Operators, ind tec] 
nical people in the industry and t 
needle them mto action m new ine 
revolutionary cirection 
George Olmsted, author ot 
the article interpreting the effect | 
ness condition ind the paper ind pulp 
industry may have on its technologn 


development, ts 


an outstanding spoke 
man for management of that mdustr 
\s president of S. D. Warren Co 
a major paper manulacturet nice 
1944. George is continually sought a 
a speaker by various organization 0 
bring them up-to-d 
within the industry. A past president 
of the American Paper & Pulp As 


he is also a director of several cor 


ite on omy ol 


porations 

Roy P. Whitney, who writes on 
training of the men who will carry 
on with the establishment of an ever 
mecreasing scirentihe base for the pulp 
and paper industry's operations, 1s a 
firm believer in the importance Ot a 
sound chemical engmeering§ traiming 
in this task. As Dean of the Institute 
of Paper Chemistry in Appleton, Wis 
consin, his most recent concern be 
vond the basic one of turning out 
PhD’s has been directing research in 
recovery of chemicals from neutral 
ulfite spent liquors, with results lead 
ing to industrially interesting possibil 
ties. Roy is currently organizing a 


Symposium on thi subject tor the 


hicago Annual Meeting ( De 57) 
Lyle C. Jenness, who analyzes the 
chemical engineering manpower situa 
tion in the pulp and paper industry, 1s 
head of the Department of Chemical 
Engineering at the University of 


(Continued on page 40) 


Thiesmeyer Olmsted 
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Chempump solves leakage problem 


handling carbon tetrachloride 


at chlorinated products plant 


Carbon tetrachloride is tough to handle. It’s “‘slip- 
pery”’, and has a way of oozing through even the best 
seals and packing. At this major chemical company’s 
chlorinated products plant, conventional centrifugals 
were used to pump carbon tetrachloride from 
storage tanks to drums and tank cars. Stuffing box 
leakage was a persistent problem. Maintenance and 


downtime costs ran high. 


Like many other chemical processors, this company 


Chempump combines pump 


and motor in a single leak 
proof unit. No shaft sealing 
device required 

U_L. approved. Available in 
a wide choice of materials 
and head-capacity ranges for 
handling fluids at tempera 
tures to 1000 F. and pres 
sures to 5000 pai 


uses Chempump to tame hard-to-handle fluids. 
Since replacement of the conventional centrifugals 
with two Chempumps, leakage has ceased to be a 
problem. The only maintenance required on the 
pumps, now well into their second year of service, has 
been a precautionary change of bearings. External 
lubrication is eliminated bearings are constantly 


lubricated by the pumped fluid itself. 


There's a good chance that Chempump's many unique 
advantages can be profitably applied in your own 
processing Operations. For details, write to Chem 
pump Corporation, 1300 East Mermaid Lane, Phila 
delphia 18, Pa. Engineering representatives in over 
30 principal cities in the United States and Canada 


First in the field...process proved 
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What's this CROW! got to do 


with your formulation problems? 


This is a particle of Celite diatomaceous earth. The genus is Dicladia, species is Capreolus. 
Loosely translated it means “two-sided branch.” This particle is just one of hundreds 
of different intricate particles that together make Celite such an efficient mineral 
filler. When placed under a microscope Dicladia Capreolus becomes a rustic “crown.” 


It’s particle CELITE 
with cubic foot 


The secret of diatomite’s remarkable properties— The infinite 
variety of particle shapes and sizes gives Celite diatomite its 
exceptional performance characteristics in a wide range of 
process applications. Irregular shapes like the “crown” pre 
vent packing down for high bulking action. 
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¥ 
CELITE 
Johns-Manville 


Cuts cost of formulating insecticide dusts —Celite's extraordinary bulking acto 
allows insecticide formulators to extend poisons tor greater coverage trom a given 


weight. Celite also serves as an anticaking agent for this industry 


Dio 


Controls package loss in cleansers — 
Cleansers and other powder products remain 
“fluffed up” after packaging when formulated 
with Celite. Celite also serves as an absorbent 
for detergents, wetting agents and odorants 


Adds needed bulk to paper—ecause of its exceptionally low apparent density, 
Celite increases bulk in paper as much as 10° 
machine speed. Celite is also used in paper mills to control pitch and improve 
brightness, opacity and ink receptivity 


with a corresponding increase in 


—the inert mineral filler 
bulk every ten pounds 


As MUCH AS 10 TIMES greater bulk 
ing action than any other mineral 
filler 
formulate with Celite*. Composed ot 
microscopic irregularly shaped par- 
ticles of diatomite that won't pack 


That's what you get when you 


down, Celite contains as much as 
94% air space or voids in a given vol- 
ume. And with its low cost per unit 
volume, Celite gives you far more bulk 
per dollar than other mineral fillers 


Many important filler applications 
are derived from Celite's unique prop- 


erties. Its light porous mass provides 
great absorptive Capacity, permitting 
preparation of high concentrate in 
secticides and other liquids in a dry 
free-flowing powder form. The vari 
shaped microscopic particles have 
large surface areas which serve to ex 
tend pigments in paint and paper 
making. Other important uses include 
molded plast Ss, mate hes concrete, 


acetylene tank fillers and adhesives 


Produced from the world’s purest 
commercially available diatomite de 


posit, Celite Comes in a wide range of 
grades Fac h grade is caretully con- 
trolled for Complete uniformity 

Ask your local ]-M Celite engineer 
to tell you how Celite can help solve 
lie's 
backed by Johns-Manville’s extensive 


your formulation problems 


research tacilities and years of prac- 
tical diatomute experience. Call him 
today or write Johns-Manville, Box 
14, New York 16, N. ¥ 


write Port Credit, Ontario 


In Canada 


Industry's most versatile MINERAL FILLERS IV 


CHEMICAL ENGINEERING PROGRESS, April 1957 (Vol. 53, No. 4) « 39 


me * 
~_ 
| 
YE 7 
: 


40 


To a designer who 
seriously wants to grow 


Opportunity. 


Work on interesting, 
are interested challenging, professional 
assignments. Du Pont's 
vast research program 
assures diversification 
inl t an Your assignments will 
include work in synthetic 
fibres, heavy chemicals, 
” pigments, finishes, 
just a job plastics, photo products, 
electrochemicals and 
many other fields 


Progress and promotion 
are commensurate with 
ability and performance 


Comprehensive and varied 
training programs to 


iS interested develop both technical and 


administrative abilities 
Promotion. from-within. 4 
This, plus continuous 
in Company growth, assures 
both excellent advancement re 
opportunities and stability. 


Progressive benefit 
programs provide 


Please send complete immediate and long term 
/ resume, including security — majority 43 

4 details of education company paid ; 


A and experience, to APPLY NOW to fill one 


of these immediate A 

Mr. T. J. Donovan openings for: 

t 
Engineering Sapertmen PROCESS DESIGNERS 

PROCESS 


EQUIPMENT DESIGNERS ‘ 
MECHANICAL DESIGNERS 
INSTRUMENT DESIGNERS 
Better Things for Better Living 
thr ewgh Chemistry POWER DESIGNERS 


E. |. duPont de Nemours & Co., Inc. 


Wilmington 98, Delaware 
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in his field, 
wat if Du Pont Offers Real aan 


About our authors 


(Continued from page 36) 


Maine, won the University’s Pulp and 
Paper Foundation Honor Award u 
1954. An outstanding exponent of the 
application of chemical engineering to 
pulp and paper industry operations 
Jenne prote sional careet has heen 
in training men for the field, and di 
recting researcl 


E. Clinton Bowen, president of The 


Bowen Corp., Cambridge, Mass., de 
serve pecial mention ! comnection 
with CEP’s current articles on pulp 
and paper technology. Clint organized 
ana acted i chairman oft the yInpo 
sium on ti at the recent 
Boston Annual Meeting) from whicl 
our articles vere derives 


A. Ohmann, author of The In 
novator m the front section of this 
issuc, 1s director of Organization Plan 


ind Manavement [hk velopr ent 


with Standard Oil of Ohio, a position 
which mvolves him in problems of 
manpower effectivencs 


managerial and professional assign 
ment Ohmann tells €/:/’ that it 1 
not uncommon tor him “to tind profe 
sional or staff men whose creative out 
put ts frastrated either because ot the 
limitation within the form of orgar 


ization or the restricting attitudes of 


the organizational ‘climate Olmann’s 
incliicated solution cele ite not only 
authority m the usual iv, but also 


a tavorable climate to keep up enthu 
siasm and the tlow of new ideas 
Arthur C. Dreshfield, Jr. (Mech 
anism of Hot-Surface Drying of 
Fibrous Sheets) is in research and 
development with the Scott Paper 
Company product of Whitney's 
\ppleton Institute, Dreshfield’s work 
in the field of hot surface drying dem 


onstrates valuable new concepts in the 


held 

Chemica! engineer William E. Katz 
(Status of klectric Membrane Demin 
eralization ) 1s treasurer and sales man 
ager ot lonics, tit develope rs of the 
electric membrane process. Katz works 
man area which brings him in close 
contact with his publi providing 
potable water Several vears ago he 
demonstrated lonies’ electric membrane 
demineralizer to the citizens of Graf 
ton, N. D., with gratifying response 
Says Katz, “I will never forget the 
interest and courtesy of these people 


who had lived for many vears with an 


Munro 


DESIGNERS 
pap 
> 
} 
A 
ae 
' 
4 
Pap 
4a 


General-purpose moderately priced rub- 
ber-plastic pipe handles most common 
chemicals to 170 de K F.... ence pt few 
strong acids and organic solvents. Tough, 
odorless, tasteless. Rigid pipe 4” to 6”. 
Rulletin 80 


Simmonds, 
Greathead 


1 


Trouble-free plastic diaphragm 
valves choice of general 
purpose Act Pantan 
(polyethylene) or Act Sanan 

Handle most corrosive 
chemicals and food 


ingredients, Sizes We, 


rel 


1! 
Paul Haas, 
ne 


ORSORI ‘ 
Hl. Munro 
i Ace Rivictor is a new rigid threaded 
plastic pipe with good aging and high 
impact strength. Not affected by most 


resistant, all-purpose 
tubs “parkiing clear, 
ean, odork non-toxic, can be 


inorganic acids and alkalis, also excellent 
terilized, to l ID. Bal. 66 


for many organics. Sizes 42" to 4”, As/ 
lor Bulletin 


i 


hl] 
Roger Williams, 


‘ et 
} 


ACE processing equipment of rubber and plastics 


AMERICAN HARD RUBBER COMPANY 
93 WORTH STREET NEW YORK 13, N. 
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ibundant supply of completely unpal 
atable water They assembled in the ‘ 
City Hall to see the demonstratior : 
‘ 
and afterwards came up carrying pitch ° 
mason it il to get a 
Sal ple ot the Vater re ere lp table : 
by demineralizat n \iterw urd | 
sat ome ot pt ple na re 
taurant opposite the City Hall with 
ug of treated and untre ited =watert 
if different salinitre le the oblis 
tests the rerit or ¢ prepara ih 
tion were hotly debat- It was here 
that I first glimpse the meaning ol 100 \ 4 
goo potable water to a town popula- | ck ° 0 | 
» kore le ré if i re | 4 
vith the techni usiness prob yee 
en ved reati i new type } 
if water treatment equipment 
5. f the article 
Vixving §HHelical-Flight 4 
Dy ds rer i now thy 08%" 
le out epartinent i (ana chor proceso 
nelustric Ltd t background dise your 
er England af chet To gick¥P mos! gmond 
> 
cal engineerit In and m ond mor 
1947 I ha me yo" ond P 
conte that the pipind act rubber of 
uhiects of size reduction and mixing mony range phone 
he wide pony psi. at 77 deg. 
erm itistactor are” pet com \ Rulletins 80 and 351 
le ico gyre ord gud techni? 
era ‘ est amet or writ 
ept et fo ar 
! cat mila = oo = 
* 
tion, et ee CEP, $2, 139, 1956) : 
t ryt indicated that nuxing ‘ 
Fur hat m 
c| everTa naiogic 
vit ize reduction I pomt out im ‘ y 
‘ 
t 
Oak Ridge National Laborato | 
bacellent 
‘ 
Munr has he Munro's 
ina f the future of raw materials - 
tor t ‘ ct 
Jr. ( plastu tu 
inaly consult nr re 
ently moved 1 hea 
contemplative Princetot \ 
former DuPont cost engineer and Ee 
plastics developer, Roger ed aterm 
on the editorial staft ? nother maga 
zine in the chemical tel 
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WELDING... 


X-RAYING. ** 


2-inch-thick seam at Downingtown 


item: 

Material: 

Thickness: 

Design Pressure: 
Hydrostatic Test Pressure: 
Design Temperature: 
Stamping: 


Air Dryer Cylinder 
Carbon Steel 

Head, 2" —Shell, 2-5/16" 
3200 psi 

5400 psi 

450° F. 

National Board and ASME 


X-rayed and stress relieved. Inspection by purchaser and Hartford. One of 8 identical 
units. The rest of our plant equipment is geared to our capacity for welding 2-inch- 


thick material and lifting 80 tons. Write for bulletins, 


Downingtown Iron Works, Inc. 


106 Wallace Ave., Downingtown, Pennsylvania 


division of PRESSED STEEL TANK COMPANY Milwaukee 


Branch offices in principal cities 


HEAT EXCHANGERS—STEEL AND ALLOY PLATE FABRICATION 
CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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Now that all of the annual reports of the 
chemical producers are out and available tor 


study, the results point up the reasons whiv 


many executives see cause tor some soul 


searching 
The chemical 
investment circles tor 


has been glorified in 
“orowth’ 


years as a 
industry that 
the constant stream ot new produc ts should mean 


many 
based on the idea research and 
a steady upward growth in sales and earnings 
Phe annual reports of virtually all the leaders 
showed gains in sales volume 
many hitting high But 
few big chemical firms showed any substantial 
yains in Most declines trom 


1955 and others showed only nominal increases 


in the industry 


new records only a 


carnings showed 


in net profits per share 

Phe main reason the on profits 
higher 
costs So tat 


sque 


caused by waves and the rise in othe 


chemical executives are 
1957 


confident of a 


this veal 


unwilling to forecast what will bring 


They are 
gain in sales, but the picture on profits ts less 
clear and many feel that the full picture will not 
until the quarter of the 


again fairly further 


bye revealed second 


well along There is no indication of 


a halt in the rising spiral in’ wages and other 


vear ts 


costs. There is also the factor of slowdowns in 
such major consuming industries as sutomobiles 


and home building 


Chemicals Down 

Six of the 
New York Stock 
earnings per share last year 
1955. One, Union Carbide 
changed at $4.86 a 


larvest chemical firms listed on the 
declines in 
with 


Exchange showed 


as compared 
showed carnings un 
Five 


share companies, all 


but one on the smaller side, showed gains 


American Cyanamid was able to show a 
in net to $4.21 a share from $1.07 


mod 
erate 
a share 

The nation’s frm, the Du 
Pont Co reported a drop in net to $8.20 a 
from $9.26 a 1955. Its 
earnings from chemical operations, not includ 


increas 


bievest chemical 


share share earned in 
ing its dividends from General Motors, declined 
to $5.65 from $6.51 a share in 1955 

In the report, President rawlford Greenewali 
pointed out that in the three vears since 195% 
had per cent, whereas Du 
index of its had declined 6 per 
cent. Du Pont heavier interest im tex 
tiles than any other chemical firm, suffered from 


a share 


wages gone up I8 


Pont's prices 


with a 


lower prices for its newer synthetic fibers, not 
ably nylon, and also from depressed conditions 
in the rayon industry Total sales were down 
| per cent 

Allied Chemical & 
to show a drop in profits per share to $4.88 a 


share from $5.44 a share in 1955, in spite of a 


was another big firm 


/ 1956 ANNUAL 
REPORTS 


trends 


per cent increase in sales to a new high record 


Allied 


and ammonia, suffered from lower price 


a mayor produce of nitrogen tertilizers 
che 
pressed conditions in the fertilizer industry, a 
well 

Olin 


business 


is high Costs 
Mathieson 


showed a 


also heavy in the tertilizet 


decline m net 


$3.58 $3.51 a share in 


from 


rated hieh as a “growth company howe 


share for the six month 


$1.29 a share on the 


lrop in net to $l a 
ended November 50 from 
1955 hall vear Monsanto declined to a 
share from $1.98 a share in 1955. On the other 
hand, Aw National Cylinder Ga 
American Chemical, and Diamond 
Alkali 

Wall 


reads to be 


Reduction 
Potash & 

ill showed 
Street 


analysts, however we not vet 


discouraged about one of then 


mvestment \t a recent 
Y. Society of Security 


this 


madustries for 
before the 
iding financial experts on 


lavorite 
\n ilyst 


ome | 
iverave growth 
I hey 
earnings tor a 

leading firms in 1960 ous 
for example, that Du Pont might be carning 
around $8 to $11 a share at that itheout 

C,uesses that 

able to get its net up 


forecast a continued 


in the rate of sales of 7 per cent ilse 


forecast materially large num 


ber of the 


taking into account as from General 


Motors 
might be 


were nion av 


i share by 


Pharmaceuticals Up 


In contrast with the chemical industry, drug 


uniformly showed comfortable gam 
Abbott 
ported share avainst 
ind $2.21 in 1954 Bristol Myer 
proprietary drugs vained to $3.55 a 
a share in 1955. Sales of a nev 
“Bufferin” helped 


was ible to 


COMpAanies 
Laboratories re 


im carning pur share 


$2.80 a $248 in 
in 
hare trom 
S298 
md of its 

Merck 


share from $1.55 a share in spite of sharp cut 


show a vain to $1.92 


im the price ol vitamins m important tactot 


ned management one reason 
Phlizer wary + a share 


itt sales 
for improvement 
from $2.94 a year in the previous year 

vain however, were 
Home Products and 


jumped to $8.14 a 


The most phenomenal 
marked up by American 
Schering Corp. American 
share from $5.34 a 
highly diversified company making 
marked drues and ethicals, which are old 
through its Wyeth division. A new 
drug brought out by Wyeth was a lactor last year 

Schering has probably had the best growth 
lately of an due chietly 


share Amer im wa larue 
both tract 


tranquilizer 


record drug company 


to its 


pioneering iM the 
Net 


avainst $4.7! a share 
1954 


drugs tor arthritis 
share 1955 and 


RY cents a share in 


‘ 
S101 a 
modest 


ue 2 
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Lapp 
PULSAFEEDER 


CONTROLLED-VOLUME 


pump for controlled-volume 
pumping of fluids. Reciprocating piston action 
provides positive displacement. But the piston 
pumps only a hydraulic medium, working against 
a diaphragm. A floating, balanced partition, the 
diaphragm isolates chemical being pumped from 
the working pump parts—eliminates need for 
stuffing box or running seal. Pumping speed 
is constant; variable flow results from variation in 
piston-stroke length—controlled manually by 
hand-wheel, or, in Auto-Pneumatic models, by 


instrument air pressure responding to any 
instrument-measurable processing variable. 


WRITE FOR BULLETIN 440 with typical applications, 
flow charts, description and specifications of models 
of various capacities and constructions. Inquiry Data 
Sheet included from which we can make specific 


—_ engineering recommendation for your processing 
requirement. Write Lapp Insulator Co., Inc., 
1 al : Process Equipment Div., 693 Wilson St., Le Roy, N.Y. 


53, No. 4 
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IN TIME OF PEACE 


hese are good times, almost unbelievably good times. Prosperity 


peace, immense growth in science and technology, and almost 


boundless consumer demand are keeping our plants operating at a 
high level and justifying further expansion 

Emerging victorious from the last global conflict, our nation oared 
to new heights of powel and prosperity; at will doubtless go even 
further, sparked bv the efforts of dedicated individuals working in 
front of as well as behind the scenes in commercial, political and 
military areas. We have reached a point where we are enjoying th 
highest standard of living our nation--perhaps any nation ever 
known, a standard for other peoples of th world to admure and strive 
in turn to achieve tor themselve 

With military actions in thu world shrunken to such a level as to 
free most of our citizens from the personal problem of compultsors 
to thinkin 


service, we can devote, as individuals, more and more tone 


olf out personal satislactions, our frustrations, the attitudes of ou 


employe rs, the public, eu Those who gave ts five, or even 
six vears of their lives in World War Il may ver feel that the 
deserve prolonged prosperity mid some time tor preoccupation ith 
their personal problems 

But while we as a nation are enjoying this power, this lr ol 


productivity ol consume! voods (and the ortad pore tive that wor ith 


them) we are doing so at the risk of continued md increased mideyps nd 


ence on imports by sea lanes of vital raw materials such as metals and 


even wood pulp the same tine ere vrowing tm certain section 
of the world an enmity directed toward our prosperity, a prosperit 
based on our ability to command, through our ener ealth 
much of the world’s raw material Within post 

months, CEP has been the instrument for sound yarn from 


authoritative sources) that our nation cannot con itsell 


nitely secure in obtaining these vital raw materials in the quantite 
our standard of living demand Furnas, while Assistant Secretary of 
Defense for Research & Development sounded this note some tmonths 
ago, it was echoed only last month by economic geologist Schwartz of 
the Universitv of Minnesota. Now, in this issue, heavy chemical in 
dustry man Munro reaches, through his own experience, some ol the 
same conclusions 

Ar the same time, it is heartening to be able pra slong news 
(such as is reported in this issue) of decisions to go ahead with large 
scale projects which will so increase our supply of nickel Readers 
who follow “What's happe ning in industry” wall recall other proyect 
announcements, all of which, through our screening Operations 
represent applications ol chemical processing 

Credit is certainly due the industrial organizations which are lorging 
ahe ad in the directions credit which in these clas ol mal 
industrial “wonders” may not be tully ippreciated unle i national 
emergency of sufficient magnitude to demonstrate fully the true value 
of the accomplishments should 

Individuals involved—and this, by reason of ChI’s distribution 
pattern, ts aimed at chemical engineers might consider that they are 
taking part in the kind of venture which is now simply a “job,” but 
im times ol national emergency would have decided! patriots label 
They may take pride in their contributions to the security of the most 


Precious Possession any people has ever achieved our treedom 


CHEMICAL ENGINEERING PROGRESS, April 1957 ‘Vol 53. No 4 e 157 


T 
\ 


METALLIC PALL RINGS 


eLower Pressure Drop e¢Better Mass Transfer Efficiency 
e Lower H.E.T.P. Characteristics 


The Pall Ring is like the Raschig Ring in that 
diameter and height are equal. In the Pall Ring, 
however, sections of the ring wall are stamped 
and bent inward —making the inside surface area 
substantially more effective. So much more so, 
in fact, that if a given separation could be carried 


out in a 12 foot column using metal Raschig 


24 Gauge 


22 Gauge 


20 Gauge 


Rings, it could be handled in a 9 foot column 
with metal Pall Rings. 

In absorption, distillation or extraction the new 
patented Pall Ring offers advantages of major 
importance. They are now available in three 
sizes: 1”, 116” and 2” in carbon steel, stainless 
steel, aluminum and copper. Ty pical data appears 
in the table below. 


f je if 
ule for new / 


Technical data and full specifications 

on the complete line of U. S. Stoneware 
Tower Packings, including the new 

Pall Ring. Ask for Bulletin TP-54. 
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; S. STONEWARE 


President, 


Thi 


meyer 


Montreal, Canada 


he chemical cenyinet may oot 
hecome one of the most mportant 


people 11 the still expanding ind po 
tentially even more enormous pape 


ind pulp industry 


ised on my cons this in 
ustry is on the verge ot it least 
ee revolutionary change hich may 
eccur wit the eT ort span 
e next tet ea All three I 
et a ke er of the sever 
fic teat » bor these thir to pa 
it te ca i e require 
ise on thet mentu ! ence and 
echnolo these i ! the la 
it management of the imdustryv i 
ind on the fact that the industry is 
ecoming much more competitive 
As imterpreted tron present-day 
trends in the pulp an iper mills 
ind from knowledge alread ivailable 
in the research laborat these 
three major revolutionar change 
will be 


REVOLUTIONARY TRENDS 


in pulp and paper technology 


Pulp and Paper Research Institute of Canada 


1) the merging of mechanical pulping (crea 
tion of pulp by simply grinding up wood) with 
pulp by 


from the 


chemical pulping (manufacture of 


chemical separation of the fibrous 


nonfibrous constituents of the wood or other 
cellulosic starting material); 

2 conversion of chemical from 
batch to 
speeds; ond 

3) addition of 


major activity of the industry for the produc 


pulping 


continuous operations at 


very high 
liquid 


processing os oa 


tion of by-product chemicals 


The Merging of Mechanical 
and Chemical Pulping 


CHEM!-GROUNDWOOD 


During the past few year it 
been found that wher vive i 
stea treatment t t te pe i 
ture and then a1 pregnation 
che ut t in 
pla ticize the constituent old 
the fiber tovether t actuall 
accomplishing what could prope ‘ 
called chemical pulping, the wood car 
then be pull apart into fiber bundle 
ind] «constituent filer en 
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it) il | 
ile i ther to paper 
rial pulp | mecha 
ishu ut of the tiber 
int tive illed “chem 
al ‘ evelope 
‘ ty ‘ t in nt 
(,reat the Lape 
ket M ain 
| atch dipeste 
ire ted Iter eal 
it ent andl ‘ il mpregnatin 
1 ‘ ive thre ” | ped 
cha ill rin Tig 
SEMICHEMICAL 
ther is the emichen 
‘ ‘ if i 
ler in ‘ 
il hbiectedd to i relative brve 
treatment eneral 
entration ! ise alka 
ind are then pullec apart 
| kt na retire 
the xml parallel to the 
! ot the fiber itv 


ry . ; 
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‘ 
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‘ brush out the fiber bundles and fiber 
ie to produce an acceptable pulp for 
papermaking 
HIGH-YIELD CHEMICAL PULP 
: \ third variant of thi partly chet 
partly mechanical proce 
eon at the Gould Paper (o. 
Lyon ill lhere, a control 
console regulate feeding of wood 
‘ chips and « olution 
bauer rapid ter hich op 
crate on the of the repeated 
treatment mall batehe 
{ lor hort interv: of time, and then 
4 4 the feeding of the oaked chip into 
a refini operation which produce 
: a pulp that can not only be substituted 
ior some of the grounds in new 
print and book paper can be 
nia pulp in other types of paper 
iking by itself 
TRENDS 
hve 
and the 
emichem) il 
chemi-groun ind high-yield 
chemu pulp require rie 
chan luce it to 
pulp earhe sep 
irate tation It lees ‘ in 
‘ly ditheult to distinguish where 
omterest responsibilitie of 
the chemical engineer or chemist leave 
a ’ olf and those of the mechanical en 
rineer begun 
Iixtension of these trend more 
deeply into either the whole realm ot 
trictly chemical pulping—or, if you 
* preter, into the realm of strictly me 
chamieal tiber eparation hould lead 
to a tele coping of the feps now Cal 
: ried out sequentially into even fa 
proce ‘ vii nuvht be called either 
chemico-mechanical or “mechanico 
a chemical according to the predom 
‘ nance of either chemical or mechan 
cal operations respectively this will 
hecome a tield for the chemical engi 
neer (because of his training in fluid 
mechames as applied to chemical proce 
esses) more than it will be one for 
the mechanical engineer who still 
manage to vet by without much 
knowledge of chemistry. Another way 


this is, to dominant 
field, the 
had much 
of the 


will 


to tate 


this 


remain 
mechanical 
to 
industry 
to 

than they 


per 


with 
to 
pay 


who have do 


the development 


its present statu have 


more attention to chemistry 


have in the past 
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Continuous Chemical Pulping 
at High Speeds 
Chemical pulping today 


batch 


not 


vhere a operation 
efficient 
uch 
to get 
ba 


and too 


mwn to 


ize 
nto the 


plant needer 


competitive repre 


ot llions 


core 


for ¢ yvreater produ 


itiable 


prod 


tion the i 


demand for 

it predicted, 
double by 1980) have already 
the total 


ope ration 


meet 


pulp and paper uct 
vill more th 


cau ed 


a hortening 


the hatch 


ol 


time cycle 
ol from many 
This hz 


jugvling 


hour to only i lew hour 


ween accompli hed 
temperature and pre 
composition 
info the cool inv’ 
ind pretreatment 
ind 
cooking 
done throug! i 
npirical exper 
hetted by 
it 
existin 
heen limited 
equipment—b 
linn 


he ditheultic 


pec 


ind 


ition circulation or 


vhich hold upw ird 
] te 1 


und by 4 obl 


penett 
transter im 
iterial per 
em 


© much 


vell-established 
iccelerat ny trend toward the re 
of the 


accomplish higher 


Te now at 
ind 


part equipment 


to 
pu 


the 


better through 


One example of this is seen in 
have 
the 


War 


and 


continuous digester, Dozens 


heen imstalled 


in 
the 


variou part 
ot World 


the only units in new mills 


or 
vorld end 
i 
a replacements 


m IIs 


idly 


nce 


and supplement 
They to 
which chemi al el 


in 
ecm ive 
to associate 
batch 


und 


ire accustomed 


continuous versu opera 


reduced capital operating 


greater unitormity of 
ol 
control, shorter cycles, and so on 
ould 

to replace existing 
That do not 


such huge capital investments 


pertorm 


ince and product, case automatic 
For 
the 
batch 


imply 


these reasons they « sweep 
industry 
they 


units 1s 


because 
as are represented by the conventional 
batch-digester 


he 


equipped plants cannot 


written off suddenly without sharp 
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almost 


dislocations 
least 


in the industry’s (or at 


individual company 


omy 

at first primarily for 
continu 
related to 


1 and 


grades of pulp, these 
the processe 


n are now being idapte ad- 
hiat 


usted to produce 
With 


most 


qu ity prod 
the 


units 


wood materials as 


the se continuous 


ite on cycles I o or three 


to hour 
feed Vv iste 
and chemical 
mill eported 


to have produced vi ide yt 


ours down 
\nd with a 
or bagasse, 
process a in 
pulp in cycles ranging from 

which 


pee d compared with 


utes to two minutes 1s 


the 


vestervear 


NONCONVENTIONAL HEATING; 
PORTABLE PLANTS 


lhe spreading 
chemical-pulping operation 
itself « titute i 


revolution 


industry—-one it 

must 
lutionary 


knowledg 


commere 
Wi km 


avail il le 
oughl 
eration 


ond 


interstiti 
by tl 


watet 


of 
tion 
quality pulp 
This could 
conventional 
pends on 

uniform rise 
the 
about 


cooking 


ipid 


inequalitie ot trea or even local 


ived damage throug! ven cooking 


conaitions That call tor ome com 
method ot 
150 


frequency 


jonconventional 
to 


pletely 
heating ot 


250° ( 


temperature 


waves, and 


chant al h indling to 


rial through each phase 


ment from raw wood to pulp. I: 


short, this means very high peed cor 


And it 


n plants which « 


he ac 


pro 


even thoug! 


tinuous pulping will 


compli hed an 


duce any tons per day 
are small enough to be portable 
that an be 


to the 


they 


or semiportable they 
vood close 


placed right in the 
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Production of By-Product Chemicals 

it has been forecast that, through process 
ing of its spent liquors into chemical by 
products, the pulp ond paper industry would 


become a chemicals industry 


PULP AND PAPER TECHNOLOGY 


Portable Wulff process acetylene pilot plant, illustrating general type of unit referred 


Courtesy lLummus Co 


to for pulping in forest 


Lower port of Great Northern log-cooking di Baverite Process Rapid Cycl figester at 
4 4 y 
Gould Paper Co. Lyons Falls, NY. Note 


gester, showing hydraulic mechanism for quick 


opening door at bottom of cylinder Courtesy quick-opening discharge valve at base 


Great Northern Paper Co Courtesy Baver Bros Co 
y 


Continuous digesters at Coos Boy Lumber Co., Coos Boy, Ore. Feed valves shown Unit 


known os Baver-Grenco type. (Courtesy Baver Bros. Co 
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ost stri s the shift aw 
M point; Perhaps most striking is e shift away from wood to produce cellulose fibers, mag hydro«ide-sodium sulfide solutions for lignir 


from the e int that the j Ta paper 
f , viewpo 1 ¢ pulp and pay nesium bisulfite of ammonium bisulfite proc removal) have now been made in the U. § 


ndustry is @ finished stable art and toward 


esses have recently replaced the calcium base and Canada and more are being considered 
the viewpoint that it is a dynamic expanding process to a significant extent In the mag Other developments nvolve use of other 
economic unit in which engineers and sc nesia process (plants at Longview and Grays process chemicals and/or mechanical defibera 
entists play a significant role in helping to Rashes Washington poe at Ketchikan tior Continuous sulfite pulping so far seems 
reate improve d and new processes and Alaska spent iquors are collected evapo still to present diff lties because of corrosior 
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J. L. McCarthy is co-chairman 
with James Hull, Crown Zeller- 
bach, of the symposium “Chem- 
ical Engineering in the Pulp and 
Paper Industry” to be held June 
10 at the Seattle Meeting of 
A.I.Ch.E. For complete progrom 
details, see page 81 of this issue 


lose fibers followed by several stages of 
alkaline hypochlorite bleaching and washing 
treatments Special bleaching chemicals such 
as chlorine dioxide and others are often used 


as auxiliaries 


@ Diversification of paper products: Desired 
properties are now being created or intensi 
fied in papers by a variety of special mechan 
ical or chemical treatments Some polymers 
for example, serve as ating materials for 
papers, others provide absorbent or high wet 
strength properties, and still others may even 
be used to produce cloth-like paper materials 


@ Process effivent, by-products, and conserva- 
tien: Vigorous efforts are now being made 
by many pulp and paper industry executives 
fo convert process effluents int by-products 
which can be recovered and sold at a profit 
From kraft pulp mill gas and liquid effluents 


lignin products are available and dimethyl 


sulfide prod thon 6 now jer development 
From sulfite spent liq fs, industrial a yhol 
feed yeasts, and yin products are being 
produced However sulfite spent liquor 
stilizatior is 6st very actively being de 


veloped since (in the Pacif Northwest, for 
example) about one billion pounds of qnir 
and 25 


year remain nused a t 


sulfonates 


per 


to profit-seekers and t nservatior 


Presented at AIChE. Meeting, Boston, 


Massachusetts 


exceeded 


|' seems likely that in certain segments of the paper industry notably 
pulp, container board, food board, and possibly printing paper 
and newsprint—there will be a period of excess capacity which might 
well run from late 1957 to some time during the year 1960. It is 
generally felt that by 1960 the basic growth factor in the economy 
as a whole and in the paper industry in particular will have absorbed 
the so-called “excess capacity” now being built 


A nother factor of significance for the pulp and paper industry is 
that it recognizes (almost for the first time in its history) that 
it is now facing competition from other materials such as synthetic 
films, foil, plastics, new forms of g'ass products, non-woven fabrics, 
and the like. It is therefore more than likely that for a period of 
some two or three years the paper industry will be in a competitive 
period—not only with its own “excess capacity,” but also with other 
materials which are trying to gain or regain markets now being served 
by pulp and paper 


A competitive market of this sort immediately focuses management 
attention on several needs. One need is for low manufacturing 
costs and for any and all technical developments which would im 
prove efficiency, lower waste, or reduce the cost of manufacture. A 
second need is for technical groups and sales forces to develop new 
products and new markets and to find new uses and new markets for 


old products 


here has been a great surge of research work in the pulp and 

paper industry since the end of World War Il and it seems reason 
able to assume, therefore, that over these next two, three, or four 
years there will be many significant discoveries coming out of that 
expanded research effort. The industry looks, then, to its technical 
research people, its technical manufacturing people, and its sales 
“imagineers” to create the costs, the products, and the markets that 
will be essential to carry it through the competitive period of the 
coming two or three years 
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Table 1.—Consumption of Paper 
and Paper Products 

1936 15 million tons 

1956 36 million tons 

1976 60 million tons? 


Moreover, the paper industry is the 
third largest consumer of chemicals in 
the nation llere ire one typical 
hemical cor umption 


dustry 


Chlorine 330,000 tons per 
Clay 500,000 tons per 
Salt cake 700,000 tons per 
Ammonia 40,000 tons per 
Rosin size 80,000 tons per 


Production of paper, breakdown by type 


The paper idustry—usually consid 
ered a i wtually a colle 
tion otf seyment quite unrelated 
to each other. The owing list show 


these evrent *s ol product 


Newsprint million tons 
Printing poper million tons 
Business papers million tons 
Coarse papers million tons 
Tissue papers million tons 
Building papers million tons 
Boord million tons 
Building board million tons 


Misc million tons 


Total consumption 36.0 million tons, 
or about 435 Ib. per capita 


In the list above, newsprint, of course, 
is used almost exclusively in newspapers 
About 25% of the 6% million tons is 


produc ed in this country The other 75% 


umption 3 imported hiefly fron 
ia 
Printing papers are used in magazines, 
boob italow annual reports, 
and sale literature of all sorts and 
cescriptions 

papers imeclude  letterheads 
ry, factory forn billing 

papers, duplicating papers, and the like 
COaTSe paper ove wrap 
multi-wall 


and simi 


primarily the sanitary 
i tissues 
heathing and 
construction, 
wy down 
ww include wall boar all 
ind finishe 


lhe largest single s you can 


tute, the Institute of Paper Chemistry 
ind other have 

1976 the consun 

country 1 very 

range ot OU miullor 

ti ugh y peak ny 


20-million ton 


realized that in 
industry doubled 


onable to assume 


ve cl a 
the future? There are really 


ons for thi 


is board. This covers the shipping 
carton wh 1 on every truck and 
freight « the retail box 
pa te boxe ike ar ail o the 
called “ ups, butter 
cartons | i lrozen 


foods 


Phis, then, 1s the paper imdustry as 

a whole there are very wide differ 
ences in types of product. They range 
from the corporation annual reports to 
butter cartons, to roofing materials, to 
ue, but all of them are a part 

paper industry and together 

vey make the paper industry what it 


is today 


The Future 


So much for the present! What 
about the future of this mdustry ? 

Various research organizations, 
such as the Stanford Research Insti 
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Production of poeper and paperboard 


The first is the old chestnut of our 
rapid growth im population. Without 
dwelling on this pow t stands to 
reason that with more people in this 
country there will be more hool 
book more annual report more 
hipping container 
cups, more facial ti 

A second reason is to 

ibility of the paper industry te 
ubstitute for other 
product freqt ly with a quality 
improvement and generally with a cost 
aving. For example, the fiber-ship 
ping carton ha ubst r the 
wooden case, multi-wall icks have 
ubstituted for textile bags in the pack 
ging of sugar, chemicals, fertilizer 
ind a host of other products. Facial 
tissue ha ubstituted for a_ textile 
handkerchief, while wall-board pat els 
have substituted for actual wooden 


heathing 


Dee ease over the next 
: 20) year an increase in the range 
x ol 6d”, 
hipping sacks, gummed tapes, 20) years the in size 
3 lar product it seems that in 
| f a the next 20 year 1 65% increase 
as would be probable. (See Table 1.) 
Bu 
year roof Why have there been such increase 
year whale in the past: And wih it believed 
yeor erease il 
w ¥ om of tons 
. 
wer 
| 


The third problem to foce is the problem 
of manpower a problem not unique te this 


industry 


Charts on these pages courtesy Stanford Research Inst, Chem cal 
Economics Handbook 


@ 


by process Salient statistics on wood pulp, all grades and types 


Problems to Be 
But it ! isy I | A second problem which poper industry 
management faces today is the problem of 


getting money for expansion of facilities 


paper ? 


The first has to do with the basic row 
materiol wood, or trees which are growing in 


the forest 


W here 
enough wood 
upply he « teel mull 


ave enough ra Presented at AIChE meeting Boston 


ton tuture | in Massachusetts 
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CHEMICAL ENGINEERING’S ROLE 
IN THE DEVELOPMENT OF 
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ud that developments during the past 


ne hundred years have tar surpasses 


these of it previou ‘ gvhiteen centu 
"Today the industry is successfully 
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eurrou fact about th 
vhich may be not entirely without 


that emeryence a 
i chennueal proce ha 
roughl paralle the cle clopment ot 
the ion of chemical engineerimg 


Both had their imitiution at about the 


turn of this century, both underwent 
two or thre lecade icelerating 
marked primar ly by enipirt 
d both are today making yvreat 
trides toward a sound scientifie ba 

understanding lt doubttul that 


these drastic changes in the pulp and 
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Artist's drawing of new 276inch Beloit paper machine being built for 
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Chemical engineering is the function that 


verti must provide the essential connecting link be 


t >a per ndustry i tween the pure scientists on the one hand 


tal the titutior ur and the pulp and paper industry itself on the 


ited geogr ' th respect ft other. if must work in close co-operation with 


tant « ntratior the wood others in contributing the powers of the 


the Uni chemical engineering discipline to the solution 


ersitn hing tor 1 Florida. The of the broad problems which cut across the 


several fields 


resulting pulp must be tailored to the end 


vse, and the pulp yield from the wood may 


be anywhere from about 35 to nearly 100° 


tt snould be brought out that recognition of 


ence echnol cr ie write 
the importance of the problem of digestion 
inderive the naustry ! education 
th he is in itself an important indication of the 
losophy of the It tute further changing nature of the industry. Digestion has ent t © Ye t 


been no great problem in the past 


, ‘ t , Such an oversimplified point of view is 
‘ no longer adequate Wood does not te 
titut consist simply of cellulose and lignin thie 

eal but is a complex mixture of compounds 
Some or all of these compounds may or may , , thee re Tr 
not be desired in certain grades of paper 

Cellulose is not a simple compound, but is 
net 


Connecting Link 
a highly-complex polymeric material which 


may vory widely in both physical and chemical 


properties, and which may react with pulping 


‘ c™ reagents and be itself reacted upon in a 


variety of woys. The pulping process and the 
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x ely ist but at the vould do tl to a greater or lesset handicappe the 
ime tine il m t iftia ecause tent wid all ne needed wv et . 
thre ee tor re broad pre ure autoclave wet thre react 
trained individua ho are competent t 
the reactior Ln unbleached Further thar ealit 
rrelate ter et imal act 
‘ ~ thre mea ote ‘ 
elp u ly 
windee 
Ya 
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View of one of the Fourdrinier paper machines at 


have chosen a most 
diffeult and involved problen to 
cliseu But it is an important prob 


encouraving to note that 


proyre beimg made toward at least 
t partial solution The problem wa 
hosen to demonstrate the mterdepen 
lence of tield med to emphasize the 
joo that with uch i problem i 
«of researe] representing 
everal elise plinve cuit lo 

much more rapidly than could 

lividual or a yroup representing only 


one aly cipline 


Obviou het problem curt 
wre the ot clise polinve to 
the extent h th pole 
Much chemical engineern researel 
need problen 
tially th Research and 
development che vorl 
ing on oor on behalt i the pulp and 
paper contributed 
ter the hie cal ev neering 
used thre newer ¢ ! ep thei il 
plied research and deve opment stu 
\ i result, 1 
progre bew t ird bet 
ter understanding of present industrial 


operation ind developrne t of 


technigu tor the tutu 


\ couse thre niet 
paper i device which 
base ‘ neepl but whiel i till 
rapid development. A mod 


ern Fourdrimer machine continuously 
convert i chilute tiles lurt nto a 
dry paper sheet, of width up to twenty 
leet or tore incl at peed ipproacl 
my and sometimes exceeding one-half 
tile per minute The Fourdrinier is a 
complex mechanism which may be a 
city block in length, but it is in essence 
i device for conducting two chemical 
engineering unit operations—filtration 
and drying 

Theories of the filtration of slurries 
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the E. Millinocket mill of Great Northern Paper 


ch yield compre bole at ire wm 
their infancy. Much progress has been 
niade recently hi and thi has 
rom the pulp and paper 
It has heen pe ible to charac 
terize and to elucidate the nature of 


the highly compre ible cellulose fiber 


il inl thence to predict their be 
havior on a paper machine. Working 
ore speeiheall vith the mechanical 
slevice pre ently In wuse other re 
earchers have succeeded in developing 
the fundamental relationships govern 

the driving ree causing filtra 
thaw ind im demonstrati their ap 
il ty commer il tallation 
hit feant progre being 
ira ental t into 

e tiltrat tages of pay king 

llot-surtace drvit i tl heets 

the riven peration 
Here the filtration, ou 

nt | ted rst ary 

i che ! unit 

rit ! lee ! ideqt it to 
eet the nee i the indust future 
evelop tiie itl 

! both heat i transter 
ipproached in part wh internal 

t te peratur distribution add 
ternal 1 ement both ite 
ind ite ip have tl vn much 
light on the operation hot-surfac 
lt ig hye ult have ilready 
prove 1 to be valuable but much re 
tams to be dome 

( het il engineering research and 
development aimed particularly at the 
problems of the pulp ind paper mdu 
trv have been proceeding for many 
year The results have been most im 
pressive, and the rate is imereasing 
rapidly The opportunities for future 


contributions will be limited only by 
the capacities of those who accept the 


challenge 


Presented at AIChE. meeting, Boston, 
Massachusetts 


The pulp and paper industry will need, 
by 1965, from two to three times the 
number of chemical engineers it now 
employs—a situation resulting not only 
from increased use of paper products, 
but also from the continuing evolution 
of new processes in the idustry 


L. C. Jenness* 


University of Maine, Orono, Maine 


approximately 650 000) enemer 
0 in industry, government, and edu 


cation only 4,000 (or le than 1%) 
are employed in the pulp and paper 
industry (/ The number of chemical 
engineet umong those 4,000 1s not 


known but i the percentage 1 as 


as 50° it would provide at 


average of only about two chemical 


enyineers tor ¢ ich of the more thar 
900 pulp or paper mills in the United 
State iltthough severa compan ire 
known to have a number of chemical 
engineer n their emplo 

In 19 the National cience Foun 
dation interviewed 200 employer ot 
research ieritist ind engineers re 
garding the hortage of this type of 
‘ Dive t} ird ! the com 
panic nterviewed eported acute 
hortage | portio and 
this group included “all on t” of 
the paper pane nt iewed 

It probable that these 4,000 eng 
neer do not include graduate vith a 
degree in Technology trom the 
I niversity ot \laba i North Care 
lina State College New Y ork tate 
College of Forestry, Western Michi 
in ¢ Ile t Lowell | hnol i< il In 
the | ersit f Maine 
ot we nde wluate curricula 
in pulp and paper te | but are 
not accre ted eve i ! pre l¢ 
onal neeri tati Althoug! 
having served as a major source f 
te ) the ily 
nd thes: chool 
together racduate uta te more thar 
100 rie et 
me itt epla ment 
ort rr certainly 
wlequate t pre e e ¢ il 

tion it ist 

he emand to el 
ical engineering graduate evidenced 
on the other ind by the tent of 
interviewmy on college « impuses At 


the University of Maine, where a five 
ly meets ECPD 


require ms tor a B.S n Ch] ‘ 


year program not of 
gree, but also provide extensive course 


*L. C. Jenness is head of the Department 


of Chemical Engineering 


| 


cht 


hemical Engineering MANPOWER 
or the Pulp and Paper Industry 


| it} 


pape 


ould ike 
provided 
i 
nd closen 


ment 


Chemical Engineering Application 
to the Industry 
The product 
in «opp 
wy, not 
prim iple 


tantiation 
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work in pulp and papet technolog tho t thre tentia juture bate esters t lappros 
puly il paper last cal nec the mdustt Ire the indust 25 « | tt era 
nterviewed 23 graduate whit itselt lhe onl ution obvious t pressure ; 
lacement in t ed fel the writer ther to encou re liffu e escent to the 
[hese ! tik Ty tudent tu clit il mul iy 
practice of | | paper tech with the specitic purpose of apy A la ot ecent 
nology, pulp al ‘ t to the pulp and paper vlust evelor { ou ted 
ent il i il taking selected undery uate or t the | ea 
nd busine viministration, five entation ‘ ' 
year progra pen to all engineet What about the ‘ ‘ rene ert ne ‘ 
ne undergraduates but iket tly lready experienced the practice ’ ‘ 
y students of che engineering of the chemica d pets eli 
ment n five-year progral challenging theld tor lea th nd ' Herem 
t were not for the ct that lat tion was ra dur the panel quire e | ‘ hte 
| ind grant ire available to these cussion wl of the Pulp cont i to 
Maine Pulp and Pape Foundation meeting In repl ent thie 
1} Foundation is composed ot er «dustry executive a! ere hat es 
70 companies involve n the produc ro wi ex] tatu etlect 
thon ot paper ny the paper to add at ‘ poraty neoent i 
a with materials and equipment ubiect chemical « ned 
My cher il envineering gradu ¢ latitude { explorat | ‘ ‘ " ese 
ate of other ols enter the pulp of contact th manage vot relist encour 
will have hae pecial training for the 
the mcdustr other t that previou tri nt eva t the { 
mentioned ich as the ellent t lhe large paper 
tice course prov ed the Massa col 1 ee cellent ive} 
husett Institute of Technology facilitie ‘ ect 
lo predict the f chet il pssocial ire spo 
enyinect that w in demand by — i ( | ver 
the paper industry in 196 virtually | are furnedar tal 
evel vill not be due olel tor the th tatement cor cle prot engit futu thi. 
increased use of paper prov ct the following il ple ! i ! alles vineet take we 
has increased exponential th ition sic proce ‘ ure propert pportn 
last forty years, but l be due to preparation as to the spe 
in even greater devree t the cor tive und e ot new the ty ertake 
tinue evolution of the proce ‘ type ol ood et the thre ethye tite « 
the p ctical arts to a growing demand tor pape | 
und lern techy ar fhe author ( these modil tho the 
predicts that the demand in 1965 will 
« from two to three times the « ent 
demat ve tive atte can 
not le ecihed nm ‘ 
It eems obviou there tore that 
t hor che ical eneimeers of recovery eata if 
in be met only enlisting 1 e such from the used « king liquor 
yraduate iro college ind univers Another recent inmmovation 1 emi 
ties than are n erviceing the pape chemical woking le tich of 
industry On the other hand, the wood prior to grin into grout 
wuthor doubts if young chemical en- wood pulp (2), This operation 
pineer can receive nece orrenta conducted automaticall operate 
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A fuller appreciation of this treatment of the subject of 
linear programming in operations research applications 
will be gained if i: is read as a complement to Richard 


Ackoff’s Introduction to Operations 


Research which ap- 


peared in the January, 1957 issue of CEP 


LINEAR 


PROGRAMMING 


as a tool for the solution 
of management problems 


problem 


ty] 
context 


ind 
ible 


eur non-laborators 


| 
involve a large number o yar 


lich need to 


relations w 
ok 


ine 
ilered 
olution 
dia ‘ 


on method empl 


thei neverthele 


characterize 


thi moot the crentiti 


ias been pe lle lve 
ree themlolow 


vhich ‘ 


(one 


recent \ 
tl ha 


too! 


beet 


of the 


ew 


promimence im olving comple x 


linear 


it 


problem 
bon 
hortly 
ible 


which 


WwW bine h { 


ipp il 


heconme 
diss tl 
Ok 


ill 


po 


wats 


dd) 


ent, to u 
well 


\ \ckoti 


ot mathematical 


incl the whole 


(/ the 
other ibstract) 
work 


long 


ha 
(on 
models 4 Sucl 


typical im 


models have, of course been en 


almost brancl 
cience, Their 
dh ible 
which must work | 

controlled 
The 


only 


ployed in ver 


use becom almo 


if 


per m a ucl 
hey The 


labora 


imple di cu 


tor 


On 
tron 
one «of 


paper numerou 
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Part of the research underlying this paper 
was undertaken for the project Planning and 
Control of Industrial Operations at Carnegie 
of the 
Methodological Manage 
Both 


projects are under contract with the Office of 


Institute Technology and part for 


project Aspects of 


ment Research at Purdue University 


Drawn 


trom the field o 
vill user 


of OR probler 


ln 


used to attach 


<ample ile e drawn fror 


iS petroleum refinit 


etting market quotas, tras 


t, determining patter ‘ 
ve ompen and 

\ variety i such 
method t 


itor numerou 


other imea 


model 


related are 


nov 


ile Deeper analys eee 


at all of them may 


i few tundamental type 
sary to enter imto thi 

a matter 
dnapgement crence 
applica 


The top 


matter of immediate 


j 


tricted as the management contex 


hit 


he a re 


m which it ‘ 


Phe ex 


ur mith 


|, drawn tron 


imple to be uses 


ted 


unply 


ot 


t 


* A formal definition of management science 


The 


OR and management science are roughly com 


will not be ventured relations 


between 
An 


parable to those which exist say 


chemistry and chemical engineering in 


vidious comparison is not intended since appli 
vital scientific 


cations are 


and 


fo progress in re 


search vice verso 


53, No 4 
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Project 


expre 


ithema 

cihed 1 one 
elementary als 
ploved to 
ne questio 
ire ivail 
how many 
met 
unit 

Phi equator 
called a “constraint 
larly straint 


Llence, the 


drawn trom 


evere 
» choice 
fi 


mat 


gram 
igemenit, 1 one 
Il neverthels 


uch solution 


See Literature Cited further dis 


cussion 


| 
A 
| 
| J 
ton nly te ow the i factory ee. eg. (4 n art 
nature Qos and the kind of ficial and hight mplified example 
nodels them vhich i ntended for Hustratior 
he areas such Che appearing im ‘Table 
hact tools, const a “dictionar vl it 
porting tempts to relate the vmbol ind 
proach CASE exec language of mathematr to the 
al ince lat wave ot bu ithe 
however 
It 3 not nece ollowing bu 
= research intere rtain machine 
one rather than an certain pre 
other tion to practical is 3 our rer 
nem y to suggest that ver the 
will be disc may not 12 
| 
since it allows 
use of the word 
ket the language of 
~ what awkward. It 
tin “ used to describe 
. OR ll to constraint rela 
nel 
th 
model — 


OPERATIONS 
RESEARCH 


Table 
Mathematics Management 
3x 12 equation condition 


or constraint 


Lhe 
solution program or schedule 


Objectives 


* Notice that contradictions may emerge so 


that management 
policies technological 


reconclatior of conflicts 


reavirements 


*In certain problems involving inventory between 
accumulation, for example, such negative num etc may be required Isolation of such con 
flicts is one task of OR applications 


ters may be allowed 
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f 
= 
Sup] ‘ ! Liable ] 
replaced b 
12 (1 
be inserted in place of # m order t& 
+} re lt 
obt progta | \ iit 
ing multiplication (by the 3 hours © 
proce ne time not vield a 
number exceed the 12 1 ol hve st thr firt ‘ 
number ire not a noe these Alte the 
will rdinarily not ca need to b te ‘ tit 
non - negat nt the product i 
thw th each othet | ‘ thre 
t ‘ ‘ 
whiot 
on all solut ete tt 
a teasible progra é (4 
ind 4 are « ‘ 
that ¢ tates that +1 t rey ement 
ma ly ‘ 
re rit i 
chine In the ‘ 
nm Al the ecol re ‘ 
That te thre iwi 
the ‘ md luct equire cornet | ‘ ‘ 
J 1O. re tit bee hie ‘ 
portraye i nm babe 
| ‘ till ten ple t 
ol course be exte le i va 
riet Via Tit iT P 
4 saalitic 
culty. | ece on-techt il 
exa e the firt equire 
» certa halance between the tw ‘ t 
product ? ‘ 
] tive ' 
af 
ve 1 sWN 4 171 


ne 


4 
Table 2 
Mathematics ; Management 
12 Technological Plant and product conditions 
10 constraints 
20 Non-negotivity Only meaningful programs will 
constraints be considered 
0 Feasible Possible program choices 
x 0, x 6 solutions 
x 3 
Notice that (6) 4 not pinned to a set of lmear constraint VIZ 
down” in at manner Any values 
may be a med to these variable It Optimise 
differ therefore, in an important re 
n 
pect trom the constraint uch a ~ 
(5), even though wt has the Cnty 
form, mathematically speaking 
()i course, the elected for 4 
in reaching the objective must confor ubject t 
to the constraints set forth in Table 2 = 
if these constraints which limit the 
deyree o complishment lable 3 b, 
further extends the dictionary, to give j= 
complete statement ot the linear pro 
gramming problem for thi pecial , 
In optimizing model (of which 
linear programming in example ) 1,2 
the objective and related eriterta must 
be specihed advanes Phe method where the represent variables to 
f analysis must then be able to single be programmed, tne c, are criterion 


out the best solution, (Notiee that thi 
feature is absent in summation model 
ince there ts, in general, no guarantee 
that the region in which the best solu 
tion les will nece irily be explored. ) 
ure tow a contrast 


hetween the two hould mot 


be drawn and optimization 


we usually complementary, In addi 
tion, major mterest may attach to the 
tudy of a ranve of po rather 


than the 
It should be noted, however, that the 


election of one best program 


methods of linear programming can be 
extended to the ilternate 


third 


location of 
program econd- best program 
hest, and so on 
tor handling eontheting objectives of 
the kind tounmd on the theory of 
ont mitiltiple obpective ol the kind 
found in decentralized orvanization 
where managers im different divistons 
do not necessarily have the ime ob 
jeutive These topic ire covered in 
the literature ( 


ved further here. It will be 


*) and wall not be pur 
ullicient 
to close this part of the discussion with 


the tollowing formal definition 
Mathematically 


of linear programming 1 


peaking, the problem 
fo optimize 
(optimize is intended to cover objec 
tives which involve minimizing as well 


is maximizing) a linear form subject 


172 e 


elements (such as unit profits), the a 


ire constants (such as the machine 
processing times) and the 6; are stipu 
ithon (such a the machine « ipact 
ties) General method are available 
for solving any such problem * and 
being made in de 
methods for 


pe ial cases 


further progre i 
highly 


dealing with 


vising etherent 


ignificant 


Dual Problems 


The preceding characterization has 


perhaps emphasized unduly the linear 
character of the models and methods 
of linear programming In recent 
years considerable progre has been 
made in devising computationally 


practi ible methods for a wide variety 
of non-linear problems [see references 
in (3) Instead of entering into a 
technical discussion of these method 

it will be 


aspects of linear programming in order 


useful to turn to other 


to show how these methods can be ex 
tended to other kinds of management 
with which OR is concerned 


pore ble 


Management is often interested in 


*See, (5). This definition is the 
‘classic’ formulation due to G. B. Dantzig 
(6a). Although unduly restrictive, it does have 
the virtues of simplicity and relevance 
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the advantages that might attend an 


ilteration in one of its policies or an 
expansion in its facilitie Consider 
the follow What 
return, at going market prices, might 
be «¢ x pec ted if M, and VM. capacity 


were ich imerea ed to 15 hours in 


imple 


il 


tead of their present levels of 12 and 


10 hour respectively? The methods 
of linear programming, it so happet 
iutomatically upply an answer to 
questions of this kind as a by-product 
answer the direct programming 
p yblem initially tated 


Let w, and wy, represent variable 
which are intended to 


evaluation (in terms of total profit 


provide in 


for each hour increase in the ava 
ible « ipacity ot VM, ind M., re pec 
tively Here an evaluation of the 


tipulations is wanted so that 


web 
provide the correct evaluation pet 
unit alteration itt b, 12 
hours on M, and b, 10 hours o1 
V. 

This expression is a linear form con 


tructed from the data (machine capa 
cities) of the original problem states 
in Table 3. The other data, such 

the machine processing times and the 


unit proht must also be consid 


ered 
in order to answer such a question 
The ( con cle ration ire placed i 
‘dual prob 
lem” which utilizes the same data a 
the in ply alteri 
their arrangement and restating the 


objective and the criteria 
minimize: 12 w, + 10 a 


ubject to 


> aa 
Wy, 
We ‘) (9) 
livery proc every product and 


every machine i well a the going 


market return ire therefore mat 
halled in this dual to the direct model 
shown in Table 3 


Consider, now, the solution to (9) 


Simple inspection how it to be 
$25 and w. $.05 Substitut 
ing these values into the linear form 
exhibited im (9) vield the total 


12($.25 $.0 $3.50, the same 
is the return secured for the direct 
problem stated in Table 3. This ts no 


iccident It 13 in illustration of a 
powerful theorem of linear program 
ming known a the dual theorem 
which state that the maximum of the 
direct problem must equal the mini 


ponding dual 


mum of its corresy 


This duality was first conjectured by 


Neumann and later stated ex 


Je hn vor 


el 


Phis theores i 


It can be used for many put 


pose 
1? b. 10 replaces by 
D, 15 and b. ] ni At the 
values * $.2 nd $.0) 
rel il! i? opt tut 
for tine prol let thu ilteres the re 
turn should be 15 ($.25) 4 15 ($0 
450) SLOW rement ove thre 
preceding leve hie ual theoren 
tate vill be the level of 
proht a direct pt blem oft 
maximization which is formed from 
the same data. But this is exactly what 
is wanted. The new direct problem 1 
tormed from the same data a hown 
n Table 3 when both M, and M, 
ipacitre ire raised t 15 hour 
Hence the dual theore predicts that 
t $1.00 increment in total tur vill 
be experience f the indicate ltera 


* These values will change at certain levels 


which can be isolated in advance by the 


methods of linear programming These kinds 


of programming studies in OR applications are 


called sensitivity onalyses 


This theorem (and others os well) may be 


used to expond the scope of linear program 


ming im woys which are not perhaps immed 


iately obvious indeed there are other uses 


of this duality relation which are even more 


important when viewed from the standpoint of 


future progress in management science and 


operations research For example, the dual 


between linear 


OR tool 


This discipline 


theorem provides a bridge 
programming and 


known as the theory of games 


another important 


is again relatively new, having been originated 
collaboratior 


boot 


by John von Neumann and, in 
with Oscar 
as recently as 1944. It 
important the 
of probability theory by admitting deliberate 


Morgenstern, published in 


form (7 provides or 


advance over classical notions 
Professor 


field of 


strategies as well as pure chance 


A. Wald 


statistical decision theory (8 


who founded the modern 


and thus provided 
another OR kit 


also able to provide a means of relating his 


important tool for the was 


findings to the theory of games 


tAs noted above, these questions are 


answered without effort, as a by 


additional 


product of standard linear programming cal 


See (5 


culations 


Mathematics 


Linea 


maximize $1 «x 


subject to 


3a,+ 2 12 
5 « 10 be 
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phieitly and validated by Gale H. W tained tro ire re the 
Kuhn and A. W ucker, dee A required evaluator r the propose 
alternate | at tay tound u \ tie lteration Fach 
oak crease in M, capacity will increase t 
ore than mathe tal profit b 
too recom. crease in capacity w tke | 
nend 1. ible a $.05 increase in total profit 
} tu les } 
pose including the tect ot con Yor thu ty 
tradictions of the kind noted in the sed jomtly or separately a 
footnote to Equation (4) above. By ample, when ehative 
ne , } the ther so that thexibility power | 
means of this theorem it possible of expanding ome pacity or the other Aol ; 
led to encl kott is indi 
tor example, to secure an answer t iby tl 
cate that OR characterized by the 
the question on facilits ilteration 
means for extending the sphere of 
titi i | t 
Phi readily n th ist 
nee 
Maximize $1.00 x, 4+ 4 apparent in management and oth 
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the mechanism of 


HOT-SURFACE DRYING OF FIBROUS SHEETS 


The Institute of Paper Chemistry 


lrlhur 


Dry litte ld. 


Appleton, Wisconsin 


Measurement of the moisture content of fibrous sheets by beta-ray 
transmission (plus use of dyes to determine the migration of liquid 
within the sheet and location of zones of vaporization) was the basis 


of this study 


Results may not only aid in understanding the mass 


transfer mechanisms of rapid hot-surface drying, but may also suggest 
other applications for the new experimental method developed and 


employed 


ne drvine of a sheet of fibrous ma 
i paper or textile 
labric, « het uriace ts a common 
industrial operation. In this operation, 
one side of th heet material is in 
mtact with a hot surface, from which 
the heat required for vaporization 1 
transferred by conduetion. The water 
por removed trom the open ur 
lace of the materiml by a stream of 
fhe mechanism of the simultan 

eous beat and ma transfer mvolved 


mn uch a drying operation 4 not yet 


tully understood. Knowledge in 
wlequate concerning the gradients and 
the movements of liquid water within 
the sheet, the location of the zones in 
vhich iporization occur and the 
verment of water vapor out of the 
heet lo obtam such data i new 
technique ha been developed continu 
tor determining the morsture 
tent of a wet sheet without disrupt 


the dryu proce 


Experimental Techniques 


we pecitic were em 
ploved om tha one designed to 
thre content either 

i entire sheet or of any transverse 
traction ol a etl the other u 


tended to trace the movement ot liquid 


vithin the heet and to locate the 
he ol vaporization 

llot-surtace drying of paper pre 

ceeds too ra te permit the use ot 

mormture distributiot hich 4 

{ terrupt the drying of a speciall 


*Mr. Dreshfield is at present with Scott 
Paper Company, Chester, Pennsylvania 


prepared eparate tie heet into 
laminate ind determine the moisture 
content ol each lamimate lo overcome 
uch cditheultie a new technique lor 


momture-gradient determination wa 


cle veloped Thi technique i ba ed on 


the relation hip between beta-ray 
transmission and the peciiic ma ol 
matter, specific mass being defined in 
this study as the mass per umt area 


The beta-ray transmission of water 1 
measured continuously during drying 
The quantitative relation hip between 
the beta-ray transmission of water and 
pecitn ma is established for the 
particular ystem and conditions by 
in empirical calibration procedurs 

For over-all drying studies, a soures 
of beta rachation placed on Oo rele 
ind a detector on the op 
posite Wie Of a heet ot papel and 
the beta-ray transmission of the sheet 

measured and recorded continuously 
luring drying. The recorded data are 
transformed to the moisture content of 


the sheet as a tunction of the drying 


time by the use of the empirically 
ibbration 


lo determine the moisture content 


the source of radiation is deposited at 
thre esire pla In thi ise, ¢ i 
! i tion backseattered 1 the cl 
tector trom the rest the system must 
lve compat th 
tud under col 
tions a set heet dentical 
except ‘ the locatior the rae 
tive ine lt ! curve for several 
tional portions of the sheet ar 
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determined By cross-plotting such 
data in a manner describec 


ture gradients during drying can be 


cak ulated 
lo follow the movement of liquid 
water ind to locate the zone ot 


evaporation, a soluble, nonsubstantive 


nonvolatile dye lispersed in a 
heet made up of two or more lam 
inates wet pres ed together In an ex 
perimental run, drying is interrupted 
at the desired time, the sheet is de 
laminated. and the amount of dve in 


each lamimate is determined 


Results and Discussion 
ACCURACY OF RESULTS 


An inherent limitation of the a 


curacy of the method for determining 
moisture content lv n the nature 
Although the 


average emission rate of beta radi 


beta-radiation emussior 


ation in relation to time 1 trictly 
first order and may be characterized 


precisely by the half lite of — the 


! olope the rate at anv instant ub 
ect to fluctuation bout the mean 
value because it is the um of a 
finite number’ of randon 1 dual 
event \ the number of event 
counted become large, the distribu 
tor of measured emission rate ap 


proach the Pe on distribution ¢ 


in which the standard deviation of the 


en ion rate is equal to the quare 
root of the er ion rate. In thi 

work the time nterval for 10.000 
count titute e datum point 
tanda i ngle 
t, there lai 100 unt 

rr one pe ent. Referring to Figure 
1. the chat specific mass of water 


\ 
| 
of that portion of a sheet between the 
cine the radiation detector 
snd any desired plane within the sheet 


OVERALL DRYING RATES 


1) 


Examination of Figure 2 shows that drying 


rates can be closely reproduced Replicate 


constant-rate drying rates for all sheets of a 
given mass agreed within 2 per cent Evi 
the various procedures used in the 


dently 
did not affect the dry 


preparation of sheets 
ing rate to a measurable extent. Furthermore 
adequate reproducibility of the condition be 


‘ppt urve ij tween the sheet and the hot surface was 
ppropr ‘ 


ictual data obtained u thi 
I he triangular 


attained 


igrecine! 


the dry heet good tl 


mum observe 
data 


heet le ny 
relatively more 


content i 


AL ON O4TR FOR 
AL BRATION DATA FOR PAPER 
ACCURACY CHECK CONTENT 
ACCURACY CHECK T MASS 
SOURCE OF @£TA~ RADIATION ~ Ts 
OF 


40 
ARLA, 


Fig 1. Beta-ray transmission of paper and water Typical beta ray 
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rresponding t ne per cent change | crepan maw the ex of 
m 0.32 plain the fact that the ont ' eavent 
it a speci mia ot were | ught to tial total ‘ ‘ ture 
cm. to O48 1 it zer veight that any t the tert ‘ 
nsidere 1 conservative estimate wuld be retlecte the mit 
the accuracy of moisture ntent ria if water. Variation 
experil ental rie the ma betweet the ‘ tive hect | 1] et 
uracy of the sheet preparation orl ve ed and the ti the scaler wa normal ' t 
i obtammed by ileulatu the beta tarted woul flected a cat per ‘ 
ra trar i m from the countin ter in the imuitial ture content | 
te tor the ect it the tart oft i the heets te 
incl tor the urce of radiation m the the tal ired 
sence heet Phe ntended bout iloulate the cirenu t 
nitial i i wate n the tenmipe tu t! propriat ‘ 
eet and the pecific ma i the cneticient the 
eet were know! lf all the pro eat transterred at the constant 
dure were exact and precise each rat W het ite i the « pant 
itum | t t the temperature the th 
nianner The limitation accuracs temperatur drop te 
point rit in the transmission data and some much as lie 2°] The 
ee minor differences between the sheet ture ntent was obtaimes the point i 
ma scatter thre il 1 curve ‘ te 
1] TI catter measurabl thee tartrate 
ng ervou low 1! ‘ | rate at tha 
of 28.2 mg./sq.cm., and even le fo moisture is evident trot wa thee tical nature 
liter heet he iwccurat ot the Figure 3 \ number of shelht litter content wd not be determined 
calculated initial me ture content wa ent curve could be fitted t the data reat accu 
not as good The maximum deviatior each ot whiel vould give i modified a ite comet ‘ 
hserved was 4.5 mg qc incl the oisture gradient. It is estimated that per is a stron thon Lyeot 
iverage deviation ibout one third discrepanen iS great a lit ] per thy ‘ merature thr 
J 
waTtR PAPER \ 
S « 
A o% 
4 r 
< + 
> + 
2 
| 
——4 
| 
| 
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Fig 3 


pecite 
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content 
rately 
change 
crease 
to 2k 
rate at 
iir strea 
on the 
ture 
mitial o 
vith 


Hot 
surface 


temp 


168 
169 
183 
183 
183 
188 
188 
188 
189 
189 
189 
202 
217 
219 
221 


drying rate 
content depended liv 


Creasitp 


me 


quer acs) 


Moisture content during drying 


mass of the dry sheet 
lent thie 
The tant 
doubled for 
169 to 221° F 


pecihe ma 


ol miitial 


con rate 
Irom 

the 
thre 


my halve 


The 
m did not exert a gre 
hie 
content a d 
hot 
vith 


posture 
well 
ubstant 
nt wi those of 


thick lap 


nelition 


per 


but 


An 


trom 


ol 


wa 


ture 


approxi 


temperature 


3.5 


yiny 


it eflect 


illy 


McCready 


eritical mot 


lithy 


thre 


mcrea ed 
tempera 


pulp 


xperime ntal cond 


this 


tions similar 


under 


to those used in work 


CHARACTERISTICS OF MOISTURE GRADIENTS 


ture whent round 
heet are } 


the 


own 
Starting at 
sheet, the 


within the 


higure open sur 


moisture content 


sheet 


ola 
it plas increased 
until a 


it about 20 to 30 per cent of the 


with sheet fractional weight 
reached. Somewhere within 
the 
From th 
the 
continuous! 
ection of the 


hot surface. A 


ture 


heet wa 
ture content was a 
the hot 
content de 


the 


tl zone, mot 


zone t 


ur! moisture 
dryest 


t to the 


creased and 


eet was close 
the drying proceedec 
content in all 
ed The 
ture content 
falling 


followed experimentally 


portions ot 
ot 
per ted 


period as 


heet decrea 
Tridel 


i bag rites the rate 


could be 


deter 
the 


Moisture gradient vere also 


eries oft cet having 


but 


mined im a 


anne pecific ma dried at a lower 


another having 


tt dried it 


temperature and om eries 


el pecific ma b near! 


ann eries just 


ed lhe nature 


temperature 
tribution 
in both of the similar 
gradient 


corre 


ture content 


eht fraction 


Table 1.—Summearized Over-All Drying Data 


Initial * 
moisture 
content, 
% (dry 


basis) 


Dry sheet 
wt 


mg 


sq cm 


200 
200 
200 
200 
200 
210 
175 
115 
235 
200 
155 
195 
145 
185 
195 


3.5 
28.2 
28.2 
28.2 
28.2 
141 

70 

3.5 
28.2 
28.2 
28.2 
28.2 

7.0 
14.1 
28.2 


* Extrapolated values 


velocity 


ft 


Aw 


min 


250 


Constant Critical 


moisture 


Air 


wet bulb 


Air 
dry bulb 


rate 


drying rate content, 


femp., mg. (sq.cm % (dry 


F 


temp 


basis 


79 
79 
70 
79 
70 
79 
79 
79 
79 
79 
79 
79 
79 
79 
79 


95 
95 
85 
95 
85 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 


Table 2.—Dye Migration During Sheet Manipulation 


Laminate position 


Laminate weight, % of total sheet 


Dye in laminate, % of total dye 


176 


Hot surface 


15 
18 


Open surface 


35 
30 


35 
33 


15 
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repo! ted 
the 
determined from 
heet. 
cent 


The ture distribution 
McCready 


content 


mol 


by (3) was based on 


mol 
three 


ture 
ola ite 


the 


compe 
were 128 ind 37 per 
laminate 
fact that 


internal 


UCCESSI VE 
The 


find an 


moisture ww 


irom the open surtace 
McCready did not 
maximum moisture content can be at 
tributed to this 
With reference 
heets had 


equal portion il 


experimental technique 
if the 
separ ited into three 


to Figure 3 or 4 
bee: 
econds of dry 


ing, the moisture content in successive 


laminates fron open surface would 
124 ind 43 
zone ot maxim 


h ive 


imilarity in 


have been per cent, 


moisture 


heen de tecte d 


ind the 
content would not 
Qn this bas: the 
ture distribution between 
the 
becomes evident. Comparison 
data the apillary 
‘ta for pulp of 

indicate that 

xist during drying 


That 
tl heet 

of these 
equilibriur 
ind Hallat 


equ 


ind one reported by 


with 
ip mary 


librium did not « 


DYE DISTRIBUTION AND MOVEMENT 


ition during 


dye 


Sore 


is unavoidable termine the n 


nitude of thi atior 


t preliminary 


performed with a 


experiment wa | 


heet of uniform initi tribu 
[hee heet wi red tor 


| 


cle 


one 
tribu 


hown 


ithor 


Irving 
completely di 
lye nigration 
undoubtedly 


Preston am 


the heet 


dried trom 200 pet 
ture it a 

At any n 
distance between 
curves represent thre 
found in the 
sheet Movement of 


surtaces started 


peciti 


very cat 
and continued at least part way 


period 


oncentt 


dryit 


into the falling-rate 


heets, a very marked « 
dye at both 


urtace was observ 


The 
typical se in 
3 
the 
4 i 
m 
Sth 
he 
were le unced than the 
poring grachent hown im tbigure 4 
| Withi experimental accuracy, the zone 
= = ol maxinun le second at 
cated the ¢ © 
(3), who dricd of ithe sheet ral 
Because appreciable dye migration 
& duru idling, the data ob 
FY tamed tor vet heet by thi ye 
PC tive measure of liquid water movement 
= | eet ch were 
Tie iowevetl 
|_| 0.40 40 | Chen (5) have indicated 
ee Pt 250 0.214 60 that the corre pondence of dye move 
oh: 250 0.256 50 ment to liquid water movement ma 
} 250 0.256 50 be poorer at low heet moisture cor 
435 0.260 50 
; tent. Because of these factors, t re 
ig 250 0.395 55 
M. ults of dye distribution are nly 
250 0.41 25 
250 0.45 35 cieative ot the | direction atm 
250 0.296 55 magnitude of liquid movement 
200 0.299 Figure 5 shows t distribution 
250 0.302 40 dve in of 28.2 
250 0.355 70 
aha 250 0.68 30 ent imtial mo 
250 0.58 55 cemperature © 
iia} 250 0.45 95 ture content, the 
neighboring 
portion of the 
lye toward the 
| | | In all 
of 
53, No. 


An equally important finding is the existence 
of a zone of minimum dye content within all 
sheets at all times during drying. The portion 
15-50 per cent from the open surface con 
tained less dye at all times than did an equal 
but adjacent portion of the sheet. It was 
further found that the specific mass of the dry 
sheet and the temperature of the hot surface 
exerted no appreciable effect on the final dye 
distribution. The amount of dye migrating 
from the interior to each surface definitely 
decreased as the initial moisture content was 


decreased 


lo determine the direction of liquid 


water movement from various internal 
ol qualitative experi 
tack of 

which 


plane a eTries 
carried out \ 
rmed in 


ment was 
filter 
every sheet contained the 


paper wa If 
ame amount 
of water, but only one sheet contained 
dve The st ick Wai 


pring-loaded wire 


held n a heated 
lrum by a screen 
\fter the tack had 


imined tor dye 


individual 
content 
heets, it 
in the 


heet were ex 
excluding the 
vas observed that dye nitially 


edges of the 


upper 20 per cent of a stack was con 
centratesr at the upper or ¢ pen ul 
hace Dye initially the lower 60 
per cent ot a tach iound to be 


oncentrated at the lower or hot sur 


face. Dye initiall n the intermediate 
region moved partly to the hot surtace 
ind partly to the open surface. Com 
par on of these th the 
re us n ture gradient data ind 


moisture content 


Mechanism of Hot-Surface Drying 


tween this zone and the cold 
moved toward the cold surtacs hye 
movement of liquid water was in the 
direction of a decreasing moisture con 
tent and was predominantly toward 
hot surface of the sheet 
Water vapor can leave 
only at the open surtace Pheretore 
the liquid water mo | 
urface must have been vapor 
vapor must 


othe ect 


there, and the resulting 


have moved 


in order to es« ipe trom the oper ut 


lace The concentration ot lye ul 
it the closed urtace indicate that 
most of the vaporization occurred 


there 

A significant amount Of vapori 
tion also occurred at the 
indicated by the ive 
Calculation 


at thi url 


lace i 
tration have shown that 


the temperature 


higher than that ot the ut ce ‘ 
quently ensible heat wa tra erred 
from the heet to the i 1 he eat 
required for vaporization at the oper 
urface as well as the ensible heat 


transferred to the air must have 
propagated through the heet trot t 
hot surface by conduction 


Without the 


upp wrt 


experimental evidence, tour possibl 
cast iccounting or the echan 
hot-surtace dry ny est 

dies 


In terms of the water and 


bution, the 


entes 


repre 
crye i llu il 


lhe dve content relative 
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we i 


Moisture distribution during drying 


Fig. 4 


Fig. 5. Dye distribution during drying 


WATER OR OYE CONTENT % 


(wor 
SHELT 


(open 


WEIGHT PER oF 


Typical distribution and movement 


Fig 6 


of woter and dye 


drying 
| 
| 
cate that the liquid wate always . ‘ f 
— 
content, 1s greatly exarggerat hie 
The results obtained in this worl rm initial water a1 tent .. 
have imdicated that the same ba each. It understood that wat [95-00 
beha 1 pre ret rut the ‘ pre the ‘ 
ine ol comait tidied lhere thie ‘ hit 
it the critical 1 ture content. Con vernent of vatet 
McCre eavier to adjacent zones, a local increase 
heets dried unde milar conditior he dye content with respect to wat 
il urgvest the nie (that 1 dve concentration nelicate 
i m of a light and a he heet either net por tion att 
lar nerease or net ¢ ‘ thew ! 
The general condition existing cent zone 
within a eet du thie mistant If the only phet ena wu lve 
per od 1! first part of} the uriace | 
tal rate ‘ depicted tron to the tie heet at + 
ire e the per vaporization t the t! | 
ental facts again, the mum tribution own in Case | 
ture content mn a zon 7 should have beet | | 
irom 20 to 30 per cent of the distance coneentration in liqui ter won | | 
from the open to the t surface I have been constant throughout t | | GD, .~ 
ime region zone heet (except at the et \ | 
lye tent ex ted | eT if red might event Vt d ty 
to be no movement ‘ there the center of the eet e dve 1 j 
fore no movement vater gration may lag behind 
wre thi ter hich vater moverne \ tive eet 
‘ initiall hetweet t re and would have had a n dve con 
the hot surface moved toward the hot tent in the same region as the may a ee 
urface; liquid water which was be- imum water content | 
63, No 4) @ 177 


pressure 


zed 


rure 7 she 
nternal 
il ‘anf t} 
iporization 
ind 
ome re 
iporizatiorn 
issumed 
e cirect 
omitent \ 


content 


‘ heet and ente 


uy treat from the open surtace 
the zone morsture t by the 


on it} il 
mechanism existed condue i hollow 
decreasing 


! va cho el 
‘ vith ind there Mmperature At th 


concentration woul n the direction 


racterist 

a sl inp concentration of lve a nall fraction of the rainst the hot 
urtaces ot the heet ir by convection levice hown 
racient vhich moothths 


wht up to at d including the surtace Lhe iporization t 
Vi ln Kpected 


iporiz 
vo suri 
leplete the iter content f 


we unit trom a 
fhe actual distribution found cor he sheet im these rhe 


pro trolled tank. Water ts normally 
responds to Case 4of Figure 7. Dye wa proceeds too rapidly for capillary 


comcentrated at the surtaces ot the sheet pul ! 


user 


to be maimtamecd 


erm elycol or 


lor temperature up to 200 | 
ethy] | | 


this medicated that liquid water har epee re gradients are thereby estab iture 
moved to and evapo the movement hum 
Within the heet, the oward the ur | 


plier 


comecentration vater cle thaw 


detern 
continuously t below 


each 


ol 


bull 


unit 
hecor 

teady 
occurring Onis urt 
temperature 
water 
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ise ind 
‘inally present the heet mu heet 
heen ciluted with water that 

conta «lve such water events take 
irom vapor 


ew here 


inc 
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e 
(ase 2 of Figure 7 indicat tive that ria It aport thin the neet uc! in mecrease in specific ma 
i I | 
‘ possibilit that an external pressure is also at or near saturat there must n hot-surtace temperature, cause n 
i ent iused by he iting ol een Condensation vaporizauiol wit nerease the critical moisture 
it the hot uriace caused lou nie ‘ ace he 4 tent 
mechanist pootulat Below the ritical moisture mten' 
nsati ccurred in these « ‘ lleat 
nicl wat ‘ or ‘ } vanor 
rater vole propagated tile Z if rizat 
moved row the hot thie thie irface | conduction This ul move OWlVY awa trom tive 
d urtace under the mtiu t eat caused net vaporization at the opet urtace ind a ¢ tinuous readjust 
of an over-all gracient rface, the only place at whic it ment of temperature within the sheet 
nd vould ive at the equeml lenrisat A | ul ecur | ju migration continue 
cold uriace hie lye content thre illing -rate period prob unt 
the sheet would have corresponded 1 ; he front o ( ne of vaporizatior 
= | Conclusion t the zone of vaporiza 
the miomture content © that there reaches ' zone of ma 
vould e heer i minimum the it po ne | ! ture content By tl time t 
alt tect plete description of the mi moisture content of the sheet 
\ rr Jl ' re 
( ase tat | t the i tinuou liquid vater network ind the 
ble type ot It t pe mich ¢ remaining iter removed | 
issumed te ela ature listribution adjust vaporization in tu and t hitfusion 
lie 
a live extent o test the imittal co on to Une of water vapor from the interior 
t the uria com fable characteristy ol constant-rate 
which the rat neriod, heat beit te the Pperetus 
it that ect at the hot surtace ind vaporiza hee ipparat con t ol 
iquid wates m tion ite eceu there | urtlace unit ced insulates 
cle ne me yore i part il pre ure rreatet thar duct throu ich ondit ned 
of woul the ¢ ipor pre ure the passed bie uriace unit 
he observed and the dye co _:mrationt rest of the sheet. Internal condensa hown im Figure & ited on the 
vould increase steadily trom this zone tion take place a the vapor passe floor of the duct with the tace uy I hve 
to t ugh t the url i ¢ urvature ol 
it. as i usable area quare 
minum plate 
evel bra bods 
iby or it bach 
‘ ait 
urtace by the 
in the figure 
ipplied by 
wh the hot-su 
tat ally cor 
il 
enipe 
heated electrically i 
ay 
ified with imjpecte tean uy 
to duct by i bi he il! 
rate 1 trolled | thie peed ¢ 
the blower | i imper, and 
uriace to the reg) transter, the ich cannot be measured by means of a calibrate: 
content determined at present nozzle lhe dr ull ind wet 
re woot | teniperature the iif trea 
thy rr " are measured by two mercury the 
creased rel mometet located hetweet the fi 
imi tiie cit ul ict 
tical 
OPERATION 
onl 
had been formed ch er The operat the is ‘ 
fe it tl open urface ind t! timer tart vhet thre calet 
\ It has already been noted that the ay the drva rate decreas cceore oly tarted When 10,000 nts have bee 
ie formed it the het rlace must pa | eritieal 1 ture content thu received, the ale reset t er ari 
through tl heet and escape mto the anu primarily to the moistu momentarily the elay ( ‘ 
it the oper ivface, that the artia of ntact i the relay fires t trobota 
‘ rr it por fommrd at the het minates t ‘ we 
ture ntent at the 
irtace reatet thar the tine ! tter t uit 
by McCready indiwated that t ect reatet thie tur the timer readu mts a 
ipor leaving tl pen surtace is t be rie reatet reach The other i ntact 
robably ‘ wit vatetr al enhances the 1 mature ra ent ver 1 av 


i he ta 
i gs which represent the tim CASE | CASE 2 
i tart i ‘ VAPORIZATION AT BOTH SURFACES VAPORIZATION AT OPEN SURFACE 
z 
PREPARATION OF RADIOACTIVE SOURCE 
ter w 
i ‘ ateria > 
04, a et 
a 
i i + i re) $s 
it a 
4 
i i 
(OPEN SURFACE) (HoT surrace) (PEN SURFACE) (HOT SURFACE) 
’ , . WEIGHT PER CENT OF DRY SHEET WEIGHT PER CENT OF ORY SHEET 
i at ! 1 pr all all 
i ra nated w 
ra than 20 n 
art ver di re WATER 
i ‘ hy i w w 
t vat t ecial 
| 
a a 
PREPARATION OF DRYING SAMPLE a 
et eT 
et mold beat lea 
i (OPEN SURFACE) (HOT SURFACE) (OPEN SURFACE) (WoT SURFACE) 
pull im if t 
that specified in TAPPI Standard Method WEIGHT PER CENT OF ORY SHEET WEIGHT PER CENT OF ORY SHEET 
P2051 hor at er-all drying CASE 3 CASE 4 
run, a Sinigk et is used. Betore the PROGRESSIVE INTERNAL VAPORIZATION AT BOTH SURFACES 
heet was ret ed from t i ‘ VAPORIZATION WITH INTERNAL CONDENSATION 
= hay d ont Fig. 7. Water and dye distribution for various mechanisms of drying 
nt t | i 
t and | 
if 
i et 
ate 
if i i 
‘ 
vars 
Fig. 9. Schematic diagram of apparatus for ecording beta ray transmissior source of radia 
tion. scintillation head, electronic scaler D light- tight box timer f Strobotac 
G camera powe elay capacitative spark quenching circuit; solonoid, voltage 
regulator; DPSTNO double pole single throw. normally open relay 
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several laminates together The bottom 
laminate was attached to an aluminum 
foil mall tabs of paper were included 
between successive laminates at one edge 
m order to facilitate later delamination 
prepared trom the con 
mosite ects in the manner just described, 


except that a more concentrated tartrazine 
olution was used and a period of 72 hour 
was allowed for equilibration of moisture 


RUN PROCEDURE 


prepared unple was fastened 
urely on the wot-surtace unit wath the 


sluminum backing against the hot surface 


hor over-all drying or moisture-gradient 
ticle the caler Wit tarted 
diately ind the counting rate recorded 


thee heet was dry 
bor dye distribution studic the sample 
was dried for a desired length of time 


it the end ot hi it was immediately 
ariel lelat inated dye 

each is extracted with di 

tilled md ciluted to a knowl 
amount of dye m the solu 


tho trom each lamunate determined 
by mensurme with a pectrophotometer 
he optical transmuttance of the solution 
relative to distilled water at the wave 


length of munimum transmittance 


CALIBRATION OF BETA-RAY TRANSMISSION 


fle term “transmission” as used in 
thy vork 4 the rath of the county 
ite when the material is present to the 


ountum rate when the material 1 ab 


ent lo obtain the relationship between 
the transmission of dry heets and ot 
pecitie series of sheets of differ 
rit speecitie Wiis up They were 
mserted one ata tine between the " 

thy mit bor eacl 
hieet thre rat it the detector 


vhen the sheet was mserted and when the 


heet wa ibsent were determined Lhe 
ota ary heet was deter 
mined | veiwwhing the trimmed sheet and 

hye corre ponding relation hip lot 
iter was obtamed trom a seri t wet 
leet hiese heet er ipped im 


Fig. 8 Top view of hot-surface unit 


> 

evaporation during use The beta-ray 
transmission of each wet, wrapped sheet 
was determined in the manner described 
ibove rhe wet weight of each wrapped 
heet was measured. After unwrappine 
ind dryimyg, the weights of the wrapper 
and of the dry ect were obtained The 
beta-ray transmission of each dr sheet 

is then determined. Krom these data 
the beta-ray transmission and the specif 


niass of the water in each sheet were cal 


The apparent beta-ray transmission for 
material dependent upon the 
cite mass of other materials present be 
twee the ource and the detector It wa 
theretore nece ary to correct the tran 
mission obtamed tor water when the 
vrapping foil was present to the tran 
mission Which would be obtained without 
that foil Io do this, the transmission 
of a series of at heets was obtained 


vith and without such foil, and these 


data were used to establish the relation 
betwee! beta ray transmission observed 
wider the two conditions 


CALCULATION OF MOISTURE CONTENT 


Figure | shows the beta-ray trans 
mission of pulp and of water as a fun 
tion of the peciie ma of each The 
circular poimts represent data obtained by 
the procedure just described The trian 
yular pomts derived from drying data 


ire concerned with the accuracy ot sheet 


preparation, and wall be discussed sub 
equentl Within experimental accuracy 
the transmission data for water im all 
heets appear to be independent of the 
pecitte mass of the dry sheet in the rang 
iron to me em Thi re 
lationship is the one used to transform 
the transmission data of over-all drying 
runs mto moisture ntent \ somewhat 
different relatvor vould be btained with 
i different experimental setup. In fact 
for the heet a ol 
rad itt ! it i i t 
orrelation (not presented 1 this paper) 
was used for moisture determinatio 

As ¢ x plained previ ly, the raw data 
ior a drying run are obtamed as a seri 

photographs of full-sweep 
clock taken at intervals of 10,000 iit 
lhe difference im successive reading 
calculated to the nearest OO] ‘ | 

erage celal ed time ot the inter 
tl tart caling is caleulated to t 

lhese result ure slotted 
cale i ‘ if 
n Figure ¢ In tl re tl 
ela ! il i i 
il LOC) ts is the ordimate 
I} tH | i ‘ hetween 
instant whe the sheet contacts the hot 
riace and the mstant when the ile 
1 tarted 1 neglected loward the « 
of a ru when the countu rate 
chang ery owl the iverawe 
three wee ive iter i 1 


180 e@ CHEMICAL ENGINEERING PROGRESS, April 1957 (Vol 53. No 4) 


when the sheet 1s dry is divided by the 
interval at each of the selected times 
The quotient is the percentage beta-ray 
transmission of the water in the sheet 
it that time This value is converted to 
the corresponding moisture content m 
mass of water per unit area of sheet by 


the use of the appropriate graphical 
relationship, such as the curve for water 
in Figure ()ver-all drying ta, m 


the torm of motsture content as a tun 
tion of drying time, are used to calculate 
the mutial moistur tent, « tant-rate 


re content 


drying rate, a 


DERIVATION OF MOISTURE GRADIENTS 


mentioned bhetore, tor the deter 
mination of moisture gradients, a series 
ot runs 1s necessary m which the radio 
active source 1s located at various planes 
of similar sheet For each sheet, the 
moisture content in a speci zone at all 
tumes during drying is obtained. Irom the 
data of the complete eri the moisture 
gradient at any time can be derived 
Individual sheets, however, varied some 

what in the wutial moisture content. In 
order to reconstruct the moisture gradient 
the calculated data from all individual 


heets must be transformed to the ame 
total momsture content since the drying 
rate is independent of the imitial moss 
ture itent, a will be n later, the 
le ot monisture tor any duration ot dry 
ng the same tor all sheets of one series 
under experimental condi 
th Phu the dittere between the 
mitial ture comtent ! ‘ heet ind 
the avera mitial memstur ontent ta 
the eet represent th ! ‘ if ad 
ment t bru all th ects to the ann 
total moisture content afte any period 
ot dryu difference, the deviation 
irom tl ‘ ive therefore sided 
to the mi t each heet 
\ ¢ ! i lata tor 
ie ert ol ct res ted 
the ture « tent m the 
‘ ect plotted 
i t the it pr ed 
to he noted that 0 per cent repress 
thre u t the 
t hace It t 
if it’ different t the 1 ture 
it il ular tl ire 
1 bta tor t t vi 
m | ‘ t | j 
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Fig. 1. Schemotic flow diagram of o standard medium pressure air separation plant 
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cated rious looked out an auxiliary porizer 
nto different «de lar, reterence een race to a 
rder to effect a better heat exchange tandard medium pressure air separa 
ane it thre ime tine thor unit } the 
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cate quite conclusively that designer oxygen is vaporized at an atmosphere cle was developed t 
of air plant hould not accept a solubil level i t large vaporizer, thi alt of the prol len ft oxygen compre 
itv for acetylene eparation evele 1 uscept ble to an delice 
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Fig. 4. Schematic flow diagram of a standard low pressure air separation plant 
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Frequencies for 64 tests 
Mean 504 Range 15 
deviations 0 96 054 
Mean deviation 255 

x 


Variance 


Y) 


x deviations 

n number of tests 
Standard deviation 0336 
Probable error 0.227 


FREQUENC 


NUMBER OF TEST 


Double Cycle 


More recet 


6.24 


7. Frequency distribution curve for solubility various hydrocarbons in oxygen 


Fi 2. Solubility of acetylene in liquid oxygen and nitrogen Fie Acetylene removal capacit of silica gel titer contaminated 
9 4 y y 4 


with foreign matter 


5. Schematic flow diogram of a high pressure air separatior plant 
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with lias 
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comparatively Iree trom 
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wid the main 


obtained 


Vaporize 
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penediture 


livlitl 


pre 
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i standard low 
bined with va 


lurthermore, 


compre 
ven the 


wivantaye ofl 


the 
contaminated to 


offset by an 


permitting 
portion ol 
the unit ma Ine 
prelisive puriteation 


thary eyele 


Contaminants 
thi 
o tar been concentrated 
vhich 4 


foncernming contaminant 


cussron ha 


iwetylene detinitely known 


be 
otter cnn ol 
during 


had 


hap 


mihar enough to 


Hlowever the past te 


ve have detinite case h 


on plant vherem 


ietylene va found either betore 


ilter the burthermor 


«plo 


‘ immed out ome att 


howed 


itt ily ‘ 


con vler trace 


r 


al 


ap 


or 
ol 
} 
it 


he 


ure plant con 


other dt 

iller 
enter 
inex 


tem in the aus 


on 


ind with which we are 


ul 
“ 
mo 
on 
he 


! 
ol 


oxides of nitrogen and hydrocarbon 
In other words 
sume that acetylene the 


We 


of other con 


other than acetylene 
ve cannot as 
contaminant 
role 


trouble ome 
the 


ind the 


only 


must investigate 


taminant conditions under 
these 
troublesome 

Just 
ill air 


ble 


which contaminants will prove 


olution will rendet 
absolutely trou 


mark 


what final 
eparation unit 


iree 3 till a question 


1. Very large silica gel filters can be de 
signed, to be operated with daily switching 
This may prove effective. However, it is still 
not absolutely foolproof and it is certainly not 
economical from an energy standpoint 

2. A liquid air reflux to scrub out incoming 
air before the latter enters the low tempera 
ture section This has 
been tried out; but it is not economical because 
This 


system moy be satisfactory in a plant produc 


proper may be used 


it entails a relatively high purge loss 
ing high purity oxygen sold at so much per 


cubic foot; but it is not economical for a plant 
producing oxygen which must be assessed at 
the lowest possible cost per ton 

3. An air pre-filter system operating at low 


This 


but has a relatively high investment 


temperatures may be used system is 
effective 
cost and may not prove economical for plants 
producing over 100 tons per day of oxygen 

4. One may also consider the introduction 
of inhibitors. If certain substances have the 
capacity to lower the explosive limits of hydro 
sub 


However 


carbons, we may well introduce other 
stances which will serve as inhibitors 
this idea, though reasonable, may prove ques 
tionable 

5. The best solution may ultimately prove to 
be the catalytic oxidation of the air prior to 
the latter's entry into the low temperature 
However, this system requires more in 
the 


catalyst life, and overall costs 


unit 


vestigation regarding type of cotalyst, 


What About the Future? 
future 


the 


(Concerning i program 


plan of action following recom 


mendations are proposed 


1. A rapid and accurate method of analy 
sis of air for 


a. total hydrocarbons 


Fig. 6. Schematic flow diagram of the double cycle air separation 


b. concentration of individual contami 
nants. 

2. A rapid and accurate method of analyz 
ing for vorious contaminants within certain 
sections of the air separation unit. 

3. A more accurote examination of the 
hydrocarbons in 


frequency distribution 


limits of various 


‘See 


solubility 
liquid oxygen 
curve, Figure 7.) 

4. A more accurate determination of vapor 
pressure of various hydrocarbons 

5. A closer study of the reactions of hydro 
carbons at low temperature levels to deter 
mine their explosive limits and conditions for 
explosions 

6. A more thorough study of various ad 
sorbents for contaminant removal capacity and 
regeneration of adsorbing material 

7. A better design of air separation units 


to combine maximum safety with better econ 


indus 
hould sit to 


point 


ign group 


gether period il to con idet at 


' 
program so that the above recommen 


lations may be brought to a succe ru 


conclusiol 
the 


uch a 


quickl economically, ane 
benefit of all. The re 
could Ca ily be 


the 


ults 
vacle 


and 


lor 
prorram 


ivailable through program 


the A.I.Ch.1 
concerned, we ask 


upply 


publicatio VI of 
li is 
their 


ivnet 


are 
only ror co-operation in 
field 


miormation 1 


vith data tron 
Thi 


necessary and must be given freely if 
fulfill the 


ny cle 
plant operation 
expected te 


designers are 


requirenit nts of sate ce ign 
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regarding the operation of oxyge 
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operation I hat true, but we 
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mit, a it first approximation, e:the 
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sion limit may not appear just wher 
we thought it should tor the sin 
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limut n solution ind we can 
thi ituation as long as there aret 
iny de reaction Many hvdre« 


on other than acetylene and methar 


cal come ! vitl the alt feed 
one ocation Many of these 

have olubilit lint far lower tha 
thre explo ron limit o the xpl 
ion limit 4 not reached a a mete 
phase mixture. But the explosion lim 
may be reached if conditions are sucl 


concentration 


We have i two-phase mixture i 


that there can be a le 


result of rea ne the lower oluble 
limit and we have condition et up 
for explo on M ( lark pointed out 
that they keep e acetvlene low (One 


imply t 
ivoid reaching the solubility limit. We 


can view all the other hydrocarbon 


in the same light. Fortunately, most 


of the othe have rather ubstantia 


olubility limit o the niishe 


have We don't have to hold them 1 


vont 


uch low concentration On the othe 
ind, there ire everal hvyvdrocarbor 
that do have | A iu lithe Met ithe 
i rather universal atmo phere co 
tumunant ut ha lul 
! t t e that we nd po 
fel in weneral. th 
Iron 9 ve int 
i with thre tu te w the | ‘ 
the ma , t thee ar the 
tow le 4 thy 
the wunsaturat tiie thie 
lity \ it lie ou ha 
le if ht 1 
itu ‘ 
two ‘ tite le ce t 
‘ 
re if te i 
thre | tie etviene 
shoe 
the ive | 
| re icet But 


with thie 


function of the 


isceptibl We the problem 
by very carefully checking the acety 
PI 
= 
ike ol a mod 
i 
Kerry: | | | ise the 
llosva 
olutior 
MeKinley ( Produet 1 would 


ike ot 
acetyler 
Maley (M 
In conjune 


Moderator 


e out 


Karw at 


Moderator 
t t 


Mode rator 


Kerry 


CHEMICAL ENGINEERING PROGRESS, April 1957 


_ 
‘ cab ere m the table etallurgical pro 
th a te tals of acetylene float process ul t ! le at ; 
the oN ure tive ea il t ar metit " i 
ust passed over the urta tandpornt 
of the beaker i mcentra cot irative 
tior ne. the acet viene rhe wher «cle ne? i\ i 
explode | een't take ent nm ¢ 
ire ‘ \ f Vite i 
Clyde McKinley ( Air Product erco 
i! o7or t it t tive 
t t ‘ ' ‘ | ire i eve 
rest ol the wetviene Acet 
what ippeniny then ‘ eat " cin © rr 
tough to trigger but it zonide 
1 or the prol lem olved can ao 
lhe unsaturated vadrocarbort may 
omethu about it Now 7 When the t rie « pull 
| haracteristi 
ome ot characte 1 
knowing what yon ot it an | i un nce « 
that vou want to monitor in the plant e thet ete nt cra 
ne Satet \ppl ince ¢ vould be to ascertam what the total I i | det , 
tio th the mment on hvdrocarbon or total acetylene it the temy ture 
nfrared analyzet uld lke t tent or total of a1 pecific material it meerned a 
tate that there are it five plant you want to loo fot it ft t | nt ‘ i ‘ | i ‘ ila i 
now imstally us not pet Some of you ma ive lro them dow! t 
ve intrare nia full-scale carina analyz Lota thie perat esnt net 
range of tive part per lhon ofr livdrocarbor \nalvzer cl told 
se +01 pps have had on nlav here att i We ‘ nated a t of co 
rh othe i t ‘ treat The tirst ! vh operate on the principl pressor fire ve ul all 
these rt ul nirare ent many fire Knew ‘ ha 
there ‘ ext irbon totalized a an tech eve il it pre 
there wuld ‘ curl slate CAT se nitor the tage ire mh 
erable data reward t} etviene drocat content the enterme t connect 
ant ntake tre \ period ot tream it al other n the nye that ne nes knew a ut 
tested that will et 1, ntinuous mea lion and i ur tota lrocat tallis temperatu ' on wine 
urement ot icetvlene ' t hye liquid mtent five. then vou ha thy ty compre " ‘ er that eve caught 
oxvgen | ol eat nirared teow ell uw itd re i ‘ ment 
inalysi tography was mentioned (| K arwat een mad i filte ifter expand 
he he a upplet entarv et thy be there thes 
Farguhar (boster-Wheeler Co It 
arg ! ve to know weasponall it the ‘ ist vip eet 
comnectios the oom — ‘ 
make-up of the total Ww r SO i wi it least 
rocarbons va () eo e We 
rniflus of hydro thought 
IxeS 0 perhaps 48 will be methane, a few feel thes ed once a 
Cel ent re It ‘ P 
will account for the other 1.9 
enter | nad ip on : J ‘ dive id a efrostil 
the tra ipacity to niant Cnn most critica 
prevent break-throu t pora tine ‘ thy 
ocatl tient nt 
coneerns the ethod « eal the 
‘ te ‘) 
pr 
. *? 
‘ 
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AY 
4 
be 
bat | 


At the Oxygen Plant Safety Conference held in connec- 
tion with A.I.Ch.E.’s Boston Annual Meeting, E. Karwot 
of The Linde Co., Munich, Germany, read a statement which 
is the basis for the following communication 


OXYGEN PLANT SAFETY 


Karwat 


G sellschajt fur Linde s lismaschimen 
A. G wishes to rpress to 
Chk, its appreciation for the oppor 
funtly to inform the chemical engineer 
ing profession about some of the ea 
have had in the field of 
imvoluing almost 1,200 aw 
tubular heat 
almost 200 


periences 
safely 
separation plants of the 
exchanger type and of 
tonnage oxygen plants of the 


erator type 


would like to open this discussion 
of hazard with comment on 
vhether acetylene in solid state is pat 


hazardou \ tatement to 
the effect that it is not dangerous ha 


reqeu 


ticularly 


ippeared recently (7). Oun 
that ohid 


wetylene uspended in 


liquid oxygen exists in a high state 
urely thre uspension 
in the violently boing liquid di 

in ed crystal In 
uch case (amd we beheve this hap 


pens quite tTrequent ) one or another 
i such erystals may react with oxy 
en uch small occurrences need not 
necessarily affect all floating crystal 
experiment owevel have hown 
that if with such a suspension there 4 
mtroduced a imitating impact 


i’ hy the « plo ve reaction oft one 


oral al olid acet lene o1 


tenths ot a 
by the detonation ot it primer cap then 
ill suspended little erystal vill ex 


tandstill ingle crystal 


cccumulate to greater bulk This may 


During a 
happen in the upper part, in the mid 
dle section, or in the lower part of a 
to the dewree of ad 
mixture of sold CO. and the adher 


wtion of a litthe erystal will 


ence ol va l wh particle re 
then 
iffect the whole bulk of the acetylene 
and become an explosion We have ob 
served that the explosion of LOO gram 
of solid acetylene with liquid oxygen 


smashes heavy thick-walled vessel 
In addition, we have come to re gara 
with suspicion even dilute solutions of 


vcetylene in liquid oxygen which are 
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Holiriegelskreuth near Munich, Germany 


from crystal For, just a the 


boiling of a salt-solution creates a ring 
of crystals on the heated wall of the 
container, it is likewise possible that 
gradually de 


boiling 


iwcetylene crystal will 


posit on surface where the 


oxyyven only periodically come into 
of the nitrogen con 


from tin to 


contact with part 


denser tube ur lace acetylene 
erystals wall 


vetted by 


time be 
with thin 


urlaces ind 


liquid oxygen, 
films remaining on their 
it is in just this state that a stoichio 
reaction will, as ob 


Prior to the 


metre explo ve 
erved, most easily occur 
acetylene adsorber we 


casio. ally observed accident where 
every tube nu the nest im the main con 
demolished by 


he ight of the 


denser Vil acetylene 


explosion it exactly the 
] ! 


level 


Causative Agents Most Important 
In discussing explosion hazards, we 
believe it important to locus more at 


the causative agents provid 


in the « xpl ve medium rather than 
on the mechanism that erve to 


trigever or the « xplo to take 


place \ causative agent would be an 
explosive iterial, e.g iwcetylene 
butylene irigvermgy or initiating et 
ect can be n inifold mechan il 
thuenece jerky evaporation alter pe 

ls of standstill, formation of sparks 


by electrostati charging, dry 


ing up of solutions in cavities, diminu 
ind finally the 


reactive sub 


tive primary-ignition 


presence Of spec fically 


tame which have likewise been re 
ferred to (7 uch as radicals, nitro 
ile ind ozone We are also of the 


that their number is so great 
having explored 20 differ 
ettect 


opinion 
that itter 
ent initiating no one could be 
ure whether there would not be an 
other still undiscovered 

Appr aching the 
basis ot eftect 
that there is no safety. 


problem on the 
miftiating means then 
>atety, how- 


ever, is to be had when the explosive 


53, No. 4) 


eliminated and 
iterials are 
amount 


vent are 


vhen unstable explosive 1 


removed until only a harmle 


remain Therefore, we attach great 


importance to achieving possibly com 


plete removal of acetylene as the most 


unstable of all hydrocarbon without 


disregarding other substances explo 


ive with oxveer uch as hydrocar 
be condensing im solid torm (eg 


ywopane, butane, and in addition, hy 
proj 

ulphide and carbon oxysul 
limit of 


ibout 1% per cent 


droge 
ticle hie 


in liquid 


‘ xplo ive o7vone 


‘Veen 1 


As an explosive material 


by 


by itself im air separation plant 


theretore o7vone is out ot thon al 
that it is dangerous 
icetylene 


present in liquid oxyget (ozone 


has been found in krypton plants but 


not to our ki 


owledge 


liquid oxy 


en ef tonnage o en pl int We 
re he ever. concerned with the un 
table compounds of ozone known a 


ozonile and believe that ettorts 

ould be intensified to identify and 
remove them if they do exist u <ygen 
plant 

| potheticalls inge is prod 
uets of photochemi il reaction olnmi 
tro ‘ le th ul niaterials 
( have thy 1 ecular 
we ht with ipor pre ure from 4 
to 7 decimal points lower than those 
of acetylene ind other light hydro 
carbon Lp toe concentration ot 
0.001 p.pam. they should be readily 
condensed in the regenerator and 
evaporated like the carbon dioxide in 
those cycles which employ regenera 
tor It might be expected that the 
non-condensed portion vould be re 
tained in the acetylene adsorber and 
that remaining trace uld leave the 


separator via the auxiliary condenser 


ind acetylene separator The organic 
nitrogen dioxide compound ire of 


acid character and hould be wa hed 
out by caustic, if the removal of car 
ettected by 


bon dioxide is means 


of causti These however are 


ips 
ot 
| 
— 


Unt ‘ ucl trom the two phase 


only assumption 
| 


organic nitrogen compound have liquid or liquid-liquid rougl 
not beer No general 


im the mat 


tion 


eparat 
able to 


to be a e ot exp ! and owe ct 


t} 


tporizet 


Lubrication Oil 


Catalytic Removal of CH 


gatl 
a 


low 


atur 


bon 


yer 


olut 


Sing 


the 


ity 


oxyren 


sorpt ol trot 4 
data ire ble to u d My eparaty pial t er 
hydrocarbor rol I Hi not e7 tration ol iat 


cle iV ‘ ‘ 


ept 


olul 


mixture 


a two-] 


juid oxyget Literature Cited 
ne nN ence Of a HYG ! Kerry, F G., Chem. Eng. Progr, $2, 11 
carbon in liquid oxygen solution di 443 (1956 
minishe wit decreasi oncentra dangerous materia We ‘ tu 2. Johnstone, H. F., and D. Thomas McCahe 
these rolyle It eel tw elit Ind. Eng. Chem 486, 1438 (1956 


thon There e the rea 
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safety 
ystet olid tubes while yaseou nitrogen 1 
rought to conde tin it the out 
de oft the tuls were 1 talled by us 
lense! au ot these light hive carbon each nto several small installation n 1928 
| In my opin t is desi f them should be treated mdividually yster proved to te 
prove their presence in liquid This mear ilso that analvtical worl re ensitive t etvler than did 
rior to their le presumed the ntamination r t} il porate th the laud 
Until such proof estab imust (€-number. Gas chromatography lends the vertical tub 
insist that the yen plant's enemy tself as an appropriate method As far a ifety is concerned, the . 
me cetylene : rceed-teed countercurrent tilm-vaport 
Nitrogen oxic ire normally pre ter ‘ na pr 
ent in ist ‘ nd thus also \s to precautionary ‘ are to | ( pears tous t 
dustrial ull ire thie prevent plant expl thie Tp uitage but tually ' 
lauid oxygen ot the air separat ti the eftylene clas m rent | 
mostly ! thie i tvlene rator t ! 1943 1 ! the 
p.p.n oncentrat It primay tance if ind the ts ‘ the low pre ire 
ever, been observed ng time experience. In the vicinity of carbide umn comy to the gravity-fed mai 
(without any ‘ resulting that leat where acetylene accumulates in condenser with a vertical-tul xii 
they heen nresent in ree the air, we use adsorber ivranged 
quantitre t to the liquid iter the air stream passes through the 
oxyger vreenish-blue tint, and to first cooling steps with good resus 
appear in the esorbed ga the 1 he lsorbers not only remove all of The formation wetylene in a 
acetylene adsorbes ou brows the carbon dioxide thie agen 
vapor t must b ‘ d ne caustic serubbur iry, but (Quantity cet rmed 
ered that a sto mett mixture of reduce high coneentrat of cre niheant 
NO with liquid « el | react after icetylene to trace that mpared to tl tural acetylene 
they w hd act im the nel We have | rig ill eparation lithe 
oxyge! th unsaturate rocarbor our mayor eparation | ti portance 
at the ve | temperature hew nee 1927 (with good result vert uk i exceedingly 
studied it prese et ene ret ( il ondenser ecal 
react wre | ‘ ocated away tre thy may ' treat 
able because of theit effect columt ior them protection Wi ygen contain onsiderable 
and pe ble reaction ucceeding cor feguard the uxiliat condense efforts must be made to a ex 
rosion (64 ation i Cu. t accumulation of solid acetylene h pressure 
Compre ‘ heen n the course of oxygen ey ration by fer ¢ | ron 
r pressure it very the operat le that e plant 
nl unsaturate ydrocat enser ist be kept below 0.1 Catalytic oxidation ot the cal 
mn, on their juid partition the produced oxygen ed | 
Bion, on the explosion bel ior of mo eparator aj | point 
liquid solutior ml of ell, Tow 
two-phase ten shution ertical tube evaporato ull 
or liquid-liqu n the mutua ul the liquid 
oft uch hvdrocarbo t wid 
tempcrature, and on them ad 
for a tew details: the higher the to tonnage plant with recenerator the alr tream pre to its carbon 
C number the thre t ‘ te 
p-p.m. ) double d will ver the ' ‘ Gisper 
SMMMDility (CyHy, 120%; CoHy, 18 | oF 
propane and oxvgen show : regenerat entioned ‘ 
f condensate fils the 
(Vol 53 No 4) @ 189 


the present status of 
ELECTRIC MEMBRANE DEMINERALIZATION 


William EB. Kat lonics, Incorporated 


ubstants 
heen achieve 000 
ion An electric Atlantic 
Other Chemical Process Applications 
total dissel olids, can now | 
produce potable alt component J 
. number of applica 


1000 n. of alkalinity, 
ydrogen sulfide, 3000 p.p.m 


to several million 
proce 


total costs of |e 
rallons and at investment the remov: 
than $1.20 per daily gallon. The exact 
ilinity the fishung otf Massachusett hie 
late trom 


10 p.pam. of iron oxide 
plankton growths of the , , 
nelude th 

water be treated ze Ol plant nd temperature orw treated \ 

elimination of 
bactor j conclusion varied from 120° in 
yea of thre Micidle t down 


other 


bea ed on more 
earch and cle velopment almost three lantic Ocs 
operating riem 

nce ipacitye iwidual unit 


“al of held 


overt 
time on twelve ‘ \ 
tall 
te Marvyl interesting mce 


protot olution 


brane unit 


on natural aline \ 
lor tion 


Wy) 
just over the ma ! ! 
ope cue ‘ 


olution 


AWW) 
*Bosed on a paper originally presented PA 
ri Multiple 


before the Seventeenth Annual Water Confer under 


The Engineers’ Society of Western pletion 


ence of 
40) 


Pennsylvania 


HOW CLOSE IS LARGE-SCALE SEA WATER PURIFICATION? 


municipal use 


In 1952, Congre under the 
alin W ater Vet ropriated 


for the 


inland area 


periment aimed 
nient ot won } Is 
Progress to Date 


live 


inrivation outl ok 
\ccordimyg to curt 


the De partinent of 


mixed cample 


vet been demort trated 
vroverniment program the met od under con 


to be continued until 1966 and will ideration ¢ 


‘a water to 


lve more than twenty eparate normal potability tor 


thre | shout S2 per 


research project ot 

work is being carned out by privat \n average hy 

t the Saline cipal water the 

nei hborhood 3 1,000 the ion 
ther 


eretore 


compan ul some a 
Water Laboratorte ot the Depart 


ment of the Interior at Denver, gallon 


{ olor ido 
Within tive ul the Depart 
ment's aline Water onversion 


1. Distillation, using a combination of 


vapor compression and the principle of the 
Program « kpects to . , future Hickman-type still, will be explored at the 
ea water tor industrial | OSS v, | ‘gions where Denver Saline Water Laboratories of the 
coastal regions and the u ind costly Department of the Interior when equip 
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: 
the 
ip 
Bi ng 
cal 
\ ple 1 
undesirable salts fror 
4 Such ition 
oval ot pota iu ul 
it olutior ana the 
ther mmpurities during 
i dextrose trom starel 
- 
C)ther miportant pe tential use ire it 
chlori iree causti 
tial deacidificatiorn i 
itfter Case esper alls 
il ! cl ise reat 
ised to accomp t! cle 
there 1 enerall 1 resi 
indesirable ilt left im the 
% ive i pu oT used to produce continuou epara 
val. /dayv of potable tions last-t ving from slow-1 ! 
ish water tor TM and smaller installations may well prove 
roivgation i) of the ul nvalua urce of potable 
count iter 
lhe tuatior t to 
wackish water ore el 
cour In the first place, ava 
increasmely eriou hortawe ot riter the 1952 ibilst brach vatet ourcee 
fresh iter tor and im Conger ronal ippropriation greater in the nites trite 
du tr il i vell elective ul lor rete i if lie ret rtecd il) renerally re il t In | 
econd place evel the tec 
niques now under development show 
promise «ot fairly ort-range 
ce particular thie 
change membrane process, whict 
is describe letail in the accom 
| to ofter 
mic ic] 
exchange 
met 
that use of sea water to supplement worthy of special mention are 


nitrate fly fy 
ad ative nu licle h elect! 
Process Principles and Equipment 
lhe basic principle of electric me 
brave det raiizat | ve 
ment ot nan clect 
pet il rate t 
plishing the transte of salt trom on 
to ano ‘ ‘ | 
m the el ‘ 
cate cirect« if 
n the use ot ‘ l pre 
ent back-motiot ‘ 
nd whi vill t 
f water 
lon-transt« 
ucts ele ricit tray i 
embramn miper c to ju 


of fabrication by the 
Mass 


now 
Mig. Co 
This type of still has previously 


ment process 


Cambridge 


Badger 
completed 
been used successfully in the seporation of 
vitamins it is cloimed thot the centrifugal 
principle of this equipment will make pos 
sible temperatures os low as 


125° F 25,000 gal 
of fresh water from 75,000 to 100,000 gal 


operation at 


Capacity will be day 


of seo water 
2. International Nickel Co. im the 


constructing a pilot plont at 


Wrightsville 


process of 


its test station at Beach 


N.C The 


plant is expe ted to be com 


pleted in approaimately nine months it 


will employ long tube calandria evapora 


tors similar to those used by salt manufac 


turing companies This unit will attempt to 


reverse the usual procedure by recovering 
of salt and by minimizing 


water instead 


salt scale accumulation 


3. A pilot plant will be erected in San 


Diego. ‘ alif. to test the practicability of 


solar distillation 


4. Carrier Corp., at Syracuse, NY. 6 
y 
possibility of separation 


This 


said to be only in 


nvestigating the 
of fresh water from salt by freezing 
process, however, is 


the laboratory stage 


rig 
containing 300 


300 


spacers 


Fig 


1. Standard tonics electric membrane stack Fig 2 


18 20-in 


3 


* 


membranes and One of 


over a 


The three operating stacks of an lonics 


‘ it 
‘ 
| 
} ‘ i 
‘ ite ‘ 
‘ i ‘ 
‘ 
event 
aste 
t ‘ te te 
‘ t ‘ ‘ 
| ‘ 
ly 
nutact 
nt trar ‘ 
imi) ‘ 
trnent Ir (py of these ente 
thie ‘ 
+} Thi 
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the 


spacer 


Series 


membranes 


9008 


demineralzer 


Assembling standard membrane stack 


is about to be placed 


elds significant separation of uraniu 
— 
Wey 
4% 
| <\ a 
T 
ikaline ecdia ate thie 
\ pra purifies ter 
The 
purified and et 
(Vol 53, No 4) 19) 


Table 1.—Water Analyses Before and After Treatment at Patrick Air Base * 


Total dissolved «solids at 103° C 
Total hardness as CaCO 
Alkalinity as CaCO, 

lron, Fe 

Sulfate, SO, 

Chloride, Cl 

Calcium, Ca 

Magnesium, Mg 

Fluoride, F 


Before After Per cent 


1,566 455 71 
546 145 
108 66 
0 
172 
612 
18 
61 
0.25 


removed 


* Courtesy of the Florida State Board of Health 


Table 3.—Specification Sheet and Cost 
Estimate for 2 Million Gal./day Plant 


Design Basis 
1,600 ppm. TOS 
500 ppm. TOS 
2.4 million gal./day 


feed water 
Product water 
Total flow to unit 


Required blowdown 04 
Product flow 2.0 


Description of Unit 
Continuous flow 70 Stacks per stage 
2 Stages 


140 Stacks in plant 


Automatic operation 


Complete with housing 


Breakdown of Installed Costs 

Membrene stacks ‘ $ 700,000 
Building 12,200 sq.ft. at $10/sq.ft. 122,000 
33,000 man-hours at $3/hr 99,000 


interconnecting piping 


labor 


Control panels, wiring, instruments 
Sand filters 

Pumps 

Metering equipment 

Tanks chemical and surge 

300 kw 


Engineering, fees, contingencies 


Rectifier 


Total 


Breakdown of Operating Cost/ Thousand Gal 
Membrane replacement 15 
Electrical energy at 

Operating and maintenance labor 


Other repair parts 


30 


Capital charges on 25 year 3% basis 12 


42 


Recirculating units containing 
ree or 1 re tack n parall 


manufactured (Figure 3) 


Actual Field Operation 


Karly in 1956, loni ran a held 

t on a Model 300 B demineralizer 
at Patrick Air Force Base, near Cocoa 
Beach Florida \ 
haustible supply of brackish water con 
p.pm 
underlies this 


virtually inex 


taining ipproximately 1600 
total olved olids 


‘uated on a narrow 


base, which 1s 
andy island completely surrounded by 
\ (see Table 1) 
he purpose of this field test was 


indicate the reliability and operat 
requirements of such equipment 
continuous operation on the actual 
iter existing at Patrick. For the 
test, a Model 300 B was installed at 
the base, and operated on base water 
containing 1600 p.p.m. of total dis 
olved solids (640 p.p.m. chlorides ) 

[he unit was operated over most 
the demonstration period to pro 

olid (160 

mately 


oduced 


unit 
sot) ppm 
ind 300) p.pam 


iter from the ource 


Table 2.—Summarized Operating Data on Model 300 B (One-Stack) Demineralizer 
[from Field Test at Patrick Air Force Base! 


Raw water total solids (p.p.m 
Product water total solids (p.p.m 
Raw water chlorides (p.p.m 
Product water chlorides (p.p.m.) 
Per cent removed (total solids) 
Production rate, gal./min 
Blowdown rate, gal./min 
Pumping power, kw 
Electrodialysis power, kw. (as AC feed) 
Total power, kw 


1,000 gal.) 


Energy consumption (kw.-hr 


Run | Run tl Run tl 


1,600 1,600 1,600 

850 500 
640 640 
160 
69? 
10 

17 

2.0 

1.8 


3.8 
63 
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lable 2 summariz 
requirements and | 


the three ilinity 


tained over the test 
Over the test per 
maintenance 
Operating labor cor 
utes daily tor filter 
ment vl one 
il 
requirement 
large le plat t 
control 
A complete ch 
treated w 1 


} ly 


es operating power 


roduction rates lor 


reductions, as ob 

period 

iod, down time for 

substantially zero 

sist oft ten min 
ridge replace 


for chem 


ignificant 
ration, where 
and chem 
be provided 
analysis of the 
in Table 1 
indi ite 
i] yatior 
vas 71 
of the ind 


hown in the 


Scale-Up of the Data for a 2 Million 


gol. day Plant 
i result 
onducted 
un 
ing and trent 
plant 
tack 
involved in the 
since thi ame t 
the 
very large 2 
The only 
pumps, piping 


systen 


would have a 
mately 1400 gal 
mild require 
parallel cach 
gal./min The 

1600 to 
mineralization 
is hown 


ol det aliz 


plant for 2 
conta 140 ta 


of thi plant neh 


pump pipe aly 


tion enyimect 
lew contingenci¢ 
is estimated 


plant would 


1, and both operat 


costs of any laree 


ick 1 


mall test plant am 


gal. /day plant 
im the 


inifoldir 


which 
approx! 
murified 
tach 
i capacity of 
d reduction 


o 
the tota 

lay would 

Ihe mstalled price 

wine building all 
labor of ereé 
} ue contractor 
tacks ther 
| 


p.p.m 


ind other 


Comparative Costs by Distillation 


Published cost « 
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MIXING PATTERNS 


in HELICAL-FLIGHT 


dry-solids MIXERS 


Mixing patterns were measured in an industrial helical-flight 


dry-solids mixer, magnesium sulfate being used as o tracer 
in sodium bicarbonate. Fluctuations in composition were 
observed which diminished with time but did not disappear 
after prolonged mixing. Changes in the main variables 
of operation produced little effect except when the size 
of charge was halved. The rate of mixing at the surface 
was found to be roughly eight times that below the surface. 
Means of improving the performance of this type of mixer 
are suggested. The results are explained by a mechanism 
in which coarse mixing takes place by movement of slugs 
of powder through the material, and fine mixing by turbu- 
lence at the boundaries between the moving and stationary 
material. Local density changes in the wake of the moving 
blades oppose mixing by causing segregation through a 


process analogous to jigging 


1 1 Greathvad and 
Simmonds 


nm recent ent atthe i heen pub 
lished on the perton noe of mdu 


trial muxer li) ob 
rect ol thy present Wil 
theretlore tue! the mixing 
in a mechanically ag 


tated) order to vain 
one msight mite the relative 
tance of different fer moder com 
meron) condition 


Lhe method chosen was to follow thre 


mixing of a small quantitv of an easily 
mlentified material, nesium sulfate 
i lie | ‘ ndlustrial 


‘ thy | rt le cle 
relent! Ite ! cond 
thon | ether with 


Equipment 

The mixer was a Gardner Rapid mixer 
consisting of al haped trough with 
mternal fit. long, | it 
wide, and 2'4 ft. deep at the center line 


* Dr. Greathead is currently with Lobitos 
Oilfields ttd., Ellesmere Port, Cheshire, Eng 
land, and Mr. Simmonds with Canadian Indus 
tries Limited, Montreal, Canado 


University of Durham, Kings College 


Newcastle-on-Tyne, England * 


comstructed of cast tron with a phosphor 
bronze liming It was fitted with a lid 
imvd a central discharge gate at the bot 


tom and had a normal working capacity 
1H) Th 
I} arrangement of the phosphor 
bronze agitator blades is shown in Figure 
ix black each about | tt 
long by | in. wide and 4% in. thick 
occtyned approximately ft in., of the 
it lengetl vitl ipproximately 
earance from the curved bottom of the 
mixet ind formed portion of helices of 
caus h 
\ lh nt Figure 1, the ix blades 
re iranged m two set of three of 
the end black push 


then 


m 


were 


i ird oxine 

et und tisfactory for the 
determination f magnesium in the pres 
ence of widel mnounts of 


licarbonate ind) so magnesium 
tate of measured particle-size distribu 

vere drawn trom 

et aside tor the expert 
tent The mixer was charged with 199 
Ib. of bicarbonate ron for min 
to establish iracteristie distribution 
(shown w wure 2) It was ste pped 
with the blade ilwa it the same port 
while 1 I f magnesiun fate was 
Ided 1 wh a chute The mixer was 
hen rut vith the lid closed, on a definite 
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time schedule for total times of 1, 2, 4, 8, 
16, up to 128 min., at the standard speed 
rev./min 

After time had been allowed for dust 
in the mixer to settle, samples were taken 


with glass vials or a thief for the near 
surface and subsurface positions respec 
tively \ suitable sample size proved to 


be 30 g.. and no sample was taken near 
the point of addition of the magnesium 
sulfate at the start of mixing 


Experimental Results 


Initial runs were made to determine 
the best point of addition of the mag 
nesium sulfate and the minimum num 
ber of sample points to evaluate the 
mixing pattern 
pattern when the 
ultate ulded at one 
corer. how! nl vure 3 The 
nesium content at any given sampling 
point tends to oscillate as the magne 
ium is earried along the mixer, but 
there is a considerable spread in the 
results around the mean value of 0.5% 
1} Wit 


the mixer rec iryvin 


nproved by di charging 
ind continuing 
mixing for 2 hr. more 

The pre id around the mean value 
was reduced when the point of addi 


tion was moved to the center of the 


however if ctory results 
were obtained only when the point of 
addition was on the “low ide of the 
mixer, i.e., the side or hich the mixer 
blades descend int powder The 


reatest deviation trot 
in eeneral from the mean value 
vhile position b gave line vhich 


the 


Mixers in Series 


Mixing of solid 


t balanced pro 


F hie er-all result be 1 combi 
nation of a rate of. “i i rate of 
segregation nd a rate of ittrition 
There wa ome evidence from. the 
early runs that with tl mix and 
mixer a fairly high degree of mixing 
was achieved in the first few minutes 


but that there was not much improve 


; 

A 

4 

comtamer moa rou non the center of the er mixer va ! to act yin 
etatn the agitator wa 1] all n ht he 
theretore ra move part of the ‘ 

ticle size distributio Phe magnesium the other during each revolution Phe positior elected are shown in 
ulfate wa thre re and entrat down t Fict » howed the 

variable-speed drive on. the Ker ed were an approx ite a |_| 
lumetric procedure vas followed (9) im the initial runs 
thi vent ith the etfect eve po 

ofl everal product ariable 
Operating Procedure 


‘ 

ment during the rest of the 2 hr. of high and low-density t lagnesium sul 

mixing (Compare Figure 3.) An fate 1s also shown in Figure 5. Time 


attempt was therefore made to break for all the samples to fall within the 


up the mix ng pattern by discharging 0.500 , 0.050% band were virtually 
nd rec] the mixer at different equal, alth« ugh there ome cation 
times during the 128 min. of total mix that the coarse bicarbonate (+100 
ing time I} procedure ts equiva mesh) requires a slightly | 
lent to operating two identical mixer ing time than the tine thicarbonate 
in serie Phe results are shown it (—100 mesh The 1 t noticeable 
Figure 4 and Table 1 point is that particle-size variation 
The graph how the rapid initial within this range do not appear to ln 
mixing in 2 to 4 min. and a slight im important 
provement after 128 min. of total mix In some of these tests the average 
ing. The effect of dischars ng and magnesium sulfate content of the Th 
recharging the mixer in each case wa ples was higher than the expected 
to cause some deterioration im the mix value. Since this might have been du 
it the sampled points, presumably be to a variation in magnesium content 
cause ol eprepyatiol during d charge vith depth, ub urtiace imple were 
and recharge taken and a new sampling position, d 
on the “high de of the 1 xer wa 


EFFECT OF THE DENSITY OF THE used, ‘These tests, however, did not re 


MAGNESIUM SULFATE veal sy heant difference any ul 


The tandard spray-dried magne face near-surface ind ibsurtace 


c MAGNESIUM SULFATE 


| 
Hb | 
| 


Fig 1} Arrangement of phosphor 
agitator blades 


| c 


7 Table 1.—Effect of Mixers in Series 


Spread in magnesium sulfate 


concentration 
Time of 


discharge Belore Alte 
50 after discharg recharg Alter 


‘to M AGNESIUM SULFATE 
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? 0013 0079 

8 0044 0047 0019 

16 0 032 0037 003? 

b ‘3 32 0038 0.109 0013 
| 


Qa 


2 4 8 16 32 64 (28 126166246 Jj, 
TIME MINS. Fig sion alter with 


Fig 3. Mixing pattern when magnesium sulfate is added in one corner ay. q 
t ihe ettect EFFECT OF SIZE OF CHARGE a 
ate ‘ | af ‘ the 4 
¢ 
e 5 | 
les to he i b pidl ‘ 4 6, » 
or 
mit dence 1 t thie rt 
bulk det t t the 4 


EFFFECT OF PARTICLE SIZE AND PARTICLE. EFFECT OF SPEED OF ROTATION 
SIZE RANGE OF THE BICARBONATE ‘ 


Lhe effect plitting the bicarbon rotat re 
‘ la t ize ‘ lt 
ept that the atte 
* The bulk density of spray-dried magnesium the result eo few t mit 
sulfate is measured more reproducibly as the sete 
sedimentation volume in carbon tetrachloride 
thon by conventional methods ult ! greater which may 
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— 
i 
ium sulfate used in these tests had a imple — 
J 
| 
| 
Z d J in 


| ) 


DISCHARGED & RECHARGED 


MAGNESIUM SULFATE 


TIME, MINS. 


Fig. 4. Results obtained by discharging and recharging mixers at different times 


partly to powder being thrown into the run on a large rotary vacuum muixe 
ur space mn the machine at the higher drver which had a working charge of 
blade velocitu 2,000 Ib., ten times that of the small 
mixet 

Test on @ Large Mixer 

In order to determine vhether the 

ult out vith the mall ribbos mighty al 

odium bicarbonate, tartar 


and magnesia iliate 


DENSITY 
NORMAL 


% MAGNESIUM SULFATE 


b 
c 


b 
a 
4 I6 128aq/ 2 8 32 (1281 4 16 128 


Ihe final mixture is required to be 
slightly on the acid side, and determina- 
tion of the free acidity after solution in 
water and removal of the carbon dioxide 
was used to measure the quality of the 
mix 

A suitable size of sample was deter 
mined by carrying out a statistical test 
with %-, 1-, 2-, and 4-oz. samples taken 
in a definite order from the discharge 
stream of the mixer. A variance analysis 
of the results showed that neither the 
position of the sample in each series, the 
time the sample was taken, the size of 
the sample, nor the difference between 
pairs of samples wa significant A 
sample size of 50 g. (~2 oz.) was there 
fore chosen as the most convement 


The normal operating cycle for 
these mixers involved a 20-min. charg 
ing time (materials added one at a 
time), drying and mixing for 1 hr., 
and discharging for 25 min. Samples 
could be taken only during the drying 
period il d limited ACCESS 
prevented them from being taken ex- 
cept at the points shown in Figure 8 
[hese were re pectively it two point 
on the two axes of the mixer 9 an 
18 in. from the center point and at 
the center in. down (A’) and 
is near the bottom wssible, by 


meat of a long tl ample 


$32ZIS 


COA 
-RSE 


TIME. MINS. 


Fig. 5. Effect of replacing medium-density magnesium sulfate with higher and lower density grades 
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Fig. 6. Effect of particle size and particle size range of the bicarbonate, plus 
eflect of size of charge 
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Fig. 7. Effect of speed of rotation 
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Fig. 8. Tests on ao large 7,000 |b.) mixer 
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this ~~ 55 
of 104% \ +50 
the dischars | 
howed that o” 
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experiment th the mall mixes 
Phe change in quality during the sub 
4 
| 
a5 RPM 
lh my tiled the 
test i! the niall muxer nee ol = 
moved along and throug thy powder 4 
by the blac Phe oscillations m ma a a 
nesiut content the earher 
# many of the tests show this clearly ’ 4 16 128 | 4 16 on 
u le but do not entirely disappear 
ne to be most ray 
mothe uriace layer With the 
* COSC, bared use the crite 
to 4 mu required tor surtace 1 - 
ug, whereas 16 to 32 min require | 
for subsurface mixing, Resistar iT 
ement is obviously least at the sur 3 
face here 1 can occur by 
preadin ind the figure ugvest that 
re tance to mo ent through tl 
powder eight times that at 
the surta 2 ta | 
lhe effect ol nging th man 
production variables of revolutions pet 
ind bulk density of the magnesium sul A * fh 
fate was small, but redu t n of cl res ' B i RA D | 
size had measurable result This lac 
Sees duc partly to the small dif v | 
it) truce density (sodium b 
tc 2.20, spray-dried magnesium 72 82 | 
ulfate ~ 2.0 g./ce and to the com 
plex nature of the mixing proce 
The effect of 1 { i blade 
No 4 197 


a change cale of the system to 


| Table 2.—Statistical Analysis of Samples from Lerge Mixing Operation, Sempling = cether with an increase in interfacial! 
{4 Points Expressed as Percentage of Excess Acidity area (4). It is well known in size 
it After reduction that different types of ma 
| conveying At entrance chines operate most efficiently over a 
fe At mixer At and to storage Filling : 
limited range of sizes, and hence dif 
discharge screen elevating bin machine 
ferent types of mixer would be ex 
Mean value 1.6) 1.56 3.20 2.35 146 ted t rat th i 
ected to operate wit! ing efficie 
Standard deviation 0.23 0.37 1.56 2.92 0.408 OF varying n 
Y 95% limits +046 +074 + 4.02 +584 +082 cies in Coarse, medium, tine anc ultra 
2.22 mixing. Comparative tucdies, at 
. on » which a start has been made (J, 5,7) 
of the rate ind degree of mixing of 
a] ( ourse ml medium mixing party les to move past one inother, and the same mixture n different mixer 
iwhieved by movement of luy or i long is this occur only in a hori would be most valuable 
pockets of powder through the rest of zontal plane, mixing takes place, but Similarly it is clear that designers 
the material (mixing by shearing \t na vertical plane gravity comes int hould be informed of the tendency of 
the boundary layer between these lug play aft once ind eyvregation can occur the mix to Segregate, a hown in the 
or pocket iad the rest of the powder \ po ible w ty of pre venting segre large cae nixing test. Coul on 
turbulence occurs in the same way a gation in helical-flight mixers is to put ind = Maitra test (3), or possibly 
th fluid viving rise to local or fine in aerofoil section on the back of the i imple jigging type ol test, could 
mixing (mixing by diffusion) tut at jade as shown in Figure 9(i1) and thu erve as a means of classifying mix 
thr ime time the movement of the prevent jigging action; at alternative ture according t »type. Thi problen 
blade expands the powder and cde would be to use more. thinner blade is analogous to the problem of defin 
creases the local bulk density As the or bars and thus to reduce the effective ing tough and brittle solids in size 
pe der etth ick behind the blacle volume ol the egregating reduction (siven uch i test the 
evrevation occur the vell-knowt1 and mcrease thre irea or diffusion egregat ny tenden ‘ lid han 
procs of consolidation — trickling vhile maintaining the slug volume A dling equipment could be evaluated 
(small particle trickliny between constant (Figure Current methods of minimizing egre 
large particle ot the me cle ity and Coulson ind Maitra ¢ have hown gation during the handling of mixture 
denser particle etthng below lighter that segregation can occur in nonme have been reviewed by Work (17/7) 
“ particles of the ime size). In other hanical mixers of the inclined-drum but in particular the operation of d 
d the action of the blade is to type,* and Peck (&) ha hown that charging mixer eems to merit more 
pulse the 1 ture in exactly the inne the cause of the local ftluctuatiorn in inaly 
iy a5 a jie dloes in ore dressing bulk density in this case 1s wave mo 
Thi il ily ‘ plan the main tea tion and eddying The use oft vibra Acknowledgment 
ture of th type ol mixer rapid " tory table n ore «re ing to effect Th sutier wi to thank Scott and 
tral followed by i low eparation ot olids make t cleat that lurner ted or to ca 
provement to a detimite lumit Cin the vibrator ine ilso detrimental to mix ut thi ind’ tor a tinan 
present case around 0.50 + 0.05%). It ne unle their amplitude is very small ejal grant to one of ther They also 
set up one eriterionm th which (a n mixing by ultrasonics). wish to thank y Maller r h 
practical n nay be compared \ Mixing bear me relationship to help und scriticist during the tenure 
pertect ol deal-solid mixer hould e reduction in that both brine about ot i bulbs t it the 
produce relative movement two eT ty ¢ Dur! nel { imp 
olids without local fluctuation bull bell for advice on statist 
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A FLUIDIZED BED PROCESS 
for the production 


The authors of the accompanying paper are concerned ba 
primarily with the development of a process technique for of uranium 
improving the reduction and hydrofluorination operations 

in the production of uranium tetrafluoride (green salt 


Advantages of the use of single and multistage fluidized id 
beds over methods now in use are illustrated tetrafluori e 
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Fig. 2. Multiple-stage fluid bed reactor 
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Table 1.—Size Distribution of Typical UO, 


Used in Fluid-Bed Experiments 


Mesh size Percentage 
| 40 0.2 
40, 480 17 
80, {| 100 43 
100, +200 30 
200 10 


Table 2.—Effect of Temperature on 
Reduction Reaction 


(Single stage, batch runs) 
Bed depth 9 in 


Gas velocity O5f 
Run duration 4 


Temp. Con 


1. / sec 


he 


version (% UO 


94.1 
98.0 
99.1 


Table 3.—Effect of Reduction Temperature 
on Rate of Hydrofivorination 


(Single stage, batch 


runs 


Bed depth 9 in 
Gas velocity O 5 
Gas composition 60% HF, 40% N 


Run duration 4 


Reduction Hydrofluorination 


525 450 
560 450 
575 450 
700 450 


he 


Percentage 
unconverted UO 
5.1 
50 
25 
33.9 


Table 4.-Effect of Hydrofluorination 


Temperature on Reac 


Single stage batch 
Bed depth 6 to 


runs) 


8 in 


Gas velocity 0.5 ft./sec 
Gas composition 60% HF, 40% N 


Run duration 4 


Reduction temp 575° © 


Hydrofluorination 
temp 
390 
450 
575 


Percentage 


unconverted UO 


15.5 
25 
14 


Table 5.—Typical Continuous, 
Single-Stage Reduction Run 


Weight of oxide in bed 


UO, teed rate 3.2 


17.3 lb 
Ib. /he 


Bed temperature 575° ¢ 
Gas composition 74% H., 26% WN 


Gas velocity 


Solids residence time 
Running time (hr 


1.5 
3 
45 
75 


1. sec 


5 he 
UO. assay (% 


96.0 
96.8 
96.2 
96.2 
95.0 


Advantages of Use of Fluidized Beds 


\s a possible means of reducing 
capital and operating cost the use of 
fluidized-bed reactors to replace the 
other types of reactors now in use has 
been investigated. A major incentive 
jor the development of the fluidized 
hed technique for these process step 
is that there is little limitation on the 
ize of a fluidized-bed reactor. It is 
therefore to use one et ol 


irye reactors rather than a large num 


vr of small reactors as are used in 
the existing teed materials plant An 
equall important advantage of the 
fluidized-bed technique is that umform 
ichieved 


tev per iture control can he 


ind heat removal implied. The 

portance of these factors will) be 
ome apparent from subsequent ex 
planation The absence of moving 


mechanical parts in the fluidized re 


in’ additional ulvantage 


Chemistry of the Process 


The chemical reactions for reduc 


tion aml hydrofluorination are as fol 


13.000 mole 


UO, 4 & UF, + 21,0 


RZ 000 mole 


oth reactions are highl exothermu 


In practice dissociated ammonia 1 
used as the source of hydrogen for the 
ecluction tep 

Phe kinetu of the reduction and 
hydrothuorimation reactions are greatly 
influenced by the prior history and 
the method of preparation of the 
uranium oxice In addition to ob 
vious factor uch as the surface area 
md pore diameter of the oxide, the 
helieved to be 


tructure, lattice 


chemrceal reactivits 
influenced by crystal 


deformation urface intering, and 


other tactor which are not well un 
derstood. It has been found that the 
reactivity of the oxide cal he in 
creased in some cases by incorporating 
i small amount of certain mmpuritie 


info the oxide during its preparation 


nee surface ntering and erystal 
rowth ean substantially reduce chem 
cal reactivity, it important to mini 
mize these effects by ivolrding local 
overheating and maintaining careful 
control, The 


oft the fluidized bed in thi respect 1 


temperature addy intage 
well known 

The hvdrofluormation reaction 1 
reversible, the rate of the reverse re 
ction vith temperature 
The optimum temperature for the 
over-all reaction 1 i function of the 
vater content of the wa phase and 
countercurrent operation the 


temperature varie trom a 
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higher value at the gas inlet end of 
the apparatus to a lower value at the 
is exit end where the water content 
high. For thi 
desirable that the production process 


gi 
is reason it is highly 
be carried out countercurrently im or 
der to achieve maximum conversion 
with a minimum of exce hydrogen 
fluoride. In addition the required resi 
dence time of the solids im the re 


actor 1s minunized in a countercurrent 


operation, Since a single fluidized hed 
cannot be operated countercurrently, 
considerable experimental effort) was 
pent in the development of a multi 
tave, fluidized-bed reactor. The over 
included batch 


and contimuous runs in both single and 


all program, however 


multistage reactor 


Experimental Equipment 


everal fluidized-bed reactor were 
constructed to stud the processing 
technique on a modest cale Most of 
the work described in this paper wa 


carried the bench -s« ile reactor 


hown m Figure 2 

This unit, of J-1n.-<liam. pipe, ts con- 
structed of Monel and nickel. It contains 
three fluidized beds, each supported by a 


perforated plate containing '%4g-in. hole 
on in. centers, Solids flow from the 
upper tae to the lower through down 
comers which are and extend 

in. above the perforated plate The 
over-all length of each stage is 10 in 

Ihe reactant ga ifter bemg pre 
heated enter it the bottom and flow up 
ward through the three fluidized beds and 
into the disengaging secti where two 
porous Monel filters remove entrained 
dust particles. One filter is in use, while 
the other ts being blown back for cleaning 
Solids enter at the top through a solids 


feeder and are collected in a hopper at 


the bottom For metering the nall 
volume rate of solids required, a screw 


feeder made from an ordinary wood auger 


is used. The screw is turned by a variable 
speed drive, and teed rate are con 
trolled by speed and auger size leach 


tawe of the reactor i heated by a 


1000-w. tubular electric heater on the 
outside wall, controlled by a_ variable 
transiormer to maintain the solids at 
temperatures in the range of 400 to G00" ¢ 


In addition to the use of this reactor tor 


the multistage experinent the ume 
unit was used for single-stage runs merely 
by removing the upper two dech ind 


downcomers 


Experimental Results 


Since the previous history of the 


uranium: trioxide tse n the flumdized 
hed expe ent i ditferent) trom 
that used in the production plants 
having been produced by flu ed-bed 
calcination of uranyl nitrate solutior 
it iry to] number 
of preliminary experiments to deter 


| 
525 
575 
700 
3 
— 
low 
UO, + H,~ UO. + 4 
ion Rote 


UO, feed rate 
Bed temperature 450 
84% HF, 119%N., 5% H, 


ural 


Gas composition 
Solids residence time 


Weight of UF, in bed 


1.98 Ib 


16.8 Ib 


hr 


5 hr 


Product analyses (% 


OR 


Running 
time (hr UF, 

1.5 96.5 

3 957 

45 96.5 

6 93.4 

75 948 

9 946 

10.5 93.7 

12 919 

13.5 93.5 
mine the ipproxm ite 
thor particularly 
optima d temper 
tion and hydrofluor 


done 1 erie ol 
un Follo thi 
contintou rut 
ngle and multistage 


SOLVENT 
EXTRACTION 
PLANT 


uO 


2.4 
2.6 
2.5 
45 
35 
3.9 
48 
67 
5.3 


wet 


UO.F 


0.29 
0.34 
0.31 
0.30 
0.24 
0.22 
0.24 
0.14 
0.16 


Thi 


re 


Table 6.—Typical Continuous, Single- 
Stage Hydrofluorination Run 


cl fluidized 


he 


ile 


fluidized bed 


PHYSICAL PROPERTIES OF THE 
URANIUM OXIDE 


etranl 


URANIUM ORE CONC, 


Fig. 1 


u 


vith 


*6 


SPENT NUCLEAR FUEL 


the tetrafluoride 


density (sas ve 


havi 


ithe 


ec. were found to produce 
fluidization, and tor the 


here velocities 


range of 0.3 to 0.6 ft 


BATCH EXPERIMENTS Single Stage 


lo determine 


ture on the reduction 


ingle-stage run 


different temperature 


which are un 


Uranium trioxide was ftluw 


ng 

above 0.3 ft 

itistactor 

irk report 
limuted to 


mixture of approximately 


wines hvdroges 


period of 4 hit 
peratures \s 


percentage conve! 


the highest temperat 


however atistactory 


ilso attamed at 
on which 


temperature 


quent experiment 


\ study of tl 
ition revealed 


uranium 


uranium tetrathuoride 


upon the temperature 


ing the 


the results of a 


zed hydrothuos 


temperature 


hye 
rate 
th uranius 


THERMAL 


DECOMPOSITION 


DENITRATION) 


Temperature Effects in Reactions 


the efiect 
ict 
were 1 e at ‘ 
tl result ! 
zed | ible 2 
lized with a 
equa vol 
nd nitrogen tor a 
it the chieated tem 
expected, the highest 
hon Wa obtained il 
ure 
conve 
( incl rea 
will be ciscussed the if 1 
ele ted 
e hydrothworimat ‘ 
that the rate at 
reacted 1 
i pendent 
lise pre 
In Table 3 are wn 
ere ol batel 
mation itl 
t pre Te 


Flow diagram for processing uranium ore concentrates of spent nuclear tuels 


HYDROGEN 
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vstal stra the uraniwun 
‘ | vetion 
ural t 
| | ete th pretim iry mvest 
it ! ! temper iture ctlect these 
ea widitional bat ru ere 
it vai lroftly nat ter 
lable 4 
Best re the 
‘ ! ive if 
‘ ! | 
concentrat relative 
| the tur i i 
ul ‘ ‘ 
‘ ent ! ‘ ‘ ] 


CONTINUOUS OPERATION Single Stage 


Mg 
KE DUCTION 


F LUORINATION 


U METAL 


nuclear engineering 
perature | t vet been four i] 
| ee though it helieved the decrease it 
t could be cous the rehet of 
1 
yer itine condi 
1 regard to the 
tures for 
ition Mis was 
york, 
— 
mide, and uranium tamgmmmoride were Continuous production of greet lt 
flundized i equipment mn ordet te niaue was first 
that fluidization characteristic and lable 3 show that the react 
deter ed \ typica tarting ‘| | if | mit bev 
hed particle-size distributior high reduction temperature (7005 ¢ rit wously at 3.2 II rote a fluid 
how n Table ] | ound later resulting only ronws after 
that little « rigee ! partich t-hr. hvdroflue: t Cony the ther l/ il oura ‘ nat 
occurred during the rious proce ind. at least 9 eonve 
teps except for the tamed under milar hydrofluorination re | time the om 
nall amount of tines | ttrition. ‘The onditior vith uraniun pro i thy if \ 
bulk densit these uraniut com duced at reduction temperature 
pound ranged iro to 4.2 ( or le \ t ee | | thie 
UO, (NO3) UO, UO, HY DRO- 
FLUORINATION 
UF, 


Table 7.—Comparison of Single ond Multistage Hydrofivorination Runs 


Average solids 
Percentage 
unconverted UO, 


Hydrofluorination residence time 


hr.) 


Reactor 


type femp 


450 16 
450 each stage 8 
400 to 600, top to bottom " 


Single stage 
Multistage 
Multistage 


uperficial y ol ul li he gas-distributor plates 


required 


it a 


Product wa withdrawn wl downeomer careful de 


The pre ure 


bottom of the bed a rate drop across Un 


had to be ulh 


thre 


orresponding to the feed. and tributor plate 
J K 


that 


imple 
high unitorm gas distri 


inalyzed at ]! 


tthe 
that 


product were 


het interval lhe result how might be obtained, but not “0 


to 


Nit ever thes« con 


960% conversion of uranium igh as to require excessively long 


valar the pressure 


Since occurred 


omers, extra length above 


ive hydrofluorina I writ 
lable 6 li 
required to pre lude cycling 


to balance the pressure 


tion runt ummarized in 
de was continuously fed 


tetrafluorick up the downcomer lo 


Uranium diox 
hed of 
fluidized with hydrogen fluoride gas at 
O.A/ ft ‘ 


mamtamed at 450° ¢ 


nto a iranian 


Ze uryiny the 


The her temperature wa chameter ratio ot the downcomer 


averayve kept mall a Wiis pl ictical 


bed Ly 


ind the 
olids in the 


of the 


esidence time of the problem or th type are 
was & hit 
ilyzed at 
Result how that the 
approximate 93% converted 


tetrathioride Thi 


imiple product mall equipment 


intervals of 1! hie because itively large he ght 


were al 


product wa to-ciametet ded for this size 


to ial it, however 


uranius degree of erved 


onversion uitable lor uranium gn basi lo cale unit 


tetraftluoricle intended ul equent under construction 


uration hye 


conversion to everal reduction and hydrotluot 


but is not suitable for reduction to nation run ere made in the 
anim metal age reactor primarily to den 
idequate factory mechanical operalal 


vldi Wal 
multistage unit 


Po demonstrate that more 


found that the advantag 


ichieved by 
olids to 
econd tay ly re 


lrothuormatio 


conversion could he 


tional « posture ol the vdro 
fluoride in a wtor wa 


produet trom the run shows 


i ittire 
to botteor tave 
lable 


oO Ww wam ted through the reacto 


ume operating condition 
itment reduced the uncon 
ile content to LA, a 


itistactory 


value equivalent temperature cor 


ditions only one half as much residence 
lit | hal | 


lnetion time tor the solv was required in the 


three tive unit a ive 
With 
that is a 


on the 


CONTINUOUS OPERATION Multistage cot 


400) 
bottom 


unit mproved temperature 


citi 


reactor, it w ( 


ko itistactory yvracient from 


operation ol 


cale multistawe or top te 


Table &.—Effect of Temperature Gradient in Multistage Hydrofivorination Runs 


Average solids residence time 4 hr 
0.5 ft./sec 
60% HF, 40% N 


2.0 Ib./hr 


Gas velocity 
Gas composition 
Solids feed rate 


Stage temperatures (° C.) Percentage unconverted oxide 


middle bottom 


middle bottom top 


450 8.9 7.0 
550 9.4 2.5 
600 16 07 


450 
475 
500 
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residence 
time was vi ree by half 

temperature 
lable 


addi 


stayt 


one 


trated in 

Its of 

le under various tem 
condition experience in the 


fluicdized-bed 


perature 
react s well as in the 
ndicater 
on temperature 
ot reactivity 


partial ntering 


when there too rapid 
However, for 
» 10% 

yreen si irticl a higher 
ture y apid rea 
lable &, the 
unconverted oxide the 
wluct me tenth 

d temperature 
tage to 600° ¢ 
bottom yew las wher 


lorm ten 


Conclusions 


Phe use ot vl age and multi 


tage fluidizes ch ior the 
conversion © ural ri itl 
been demon 


uranium tetrafluor 


trated on a bench le. The multi 
ive reactor h ! nlou to be con 
derably than the 
nyle-staye particularly in 


the hydrotluori: equivalent 


could, howe * achieved by 
ey ny tave reactor 
probably, however, at 
higher capital cost 
from a me cal standpomt, the 


pera ol ie 


continu | 


diat miultist ctor wa iti 

factory In determine — the 
prac ticality 

eduction reactor 

vdrothuors 

nation ri r conmstructior 
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MIDGET 
HYDROCLONES 
REMOVE 
MICRON 
PARTICLES 


Fig. 1. Typical hydroclone 


P. A BE. Oo. N VE. Whatle and Engel Union Carbide Nuclear Company,” Oak Ridge Tennesmee 


From the nuclear program come dimensional and flow 
capacity correlations reported from operation of hydro- 
clones of less than one inch diameter with particles as 
small as one micron in aqueous solutions 


* Unit Operations Section, Chemical Tech 


nology Division 
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c draul ‘ cote 3 
clone nm re Ovi ‘ od 
i ‘ ‘ at ‘ 
le veloped relet 4 
et u 
thon apparatus to ft ove pre tated 
po ‘ t 
iranyl u il itt ‘ 
wpueou ere enctot 
oval ot part ‘ require \ 
roclotme than l-u | ‘ 
Auid enters ilt 
expe ent ere to } 
O40 nd mit Result 
t! ‘ 1} i} 
optimum operati ure ‘ the 
Vi we ‘ the iro 
‘ | ‘ ‘ ter 
wil upyest the thility 
ot me ) pl luct i! 
ullate olution id olu tie 
aol many contaminant 0 ‘ tel 
el t r} eport ly 
fluid trean ire othe rng 
‘ ‘ ‘ tlow patter 
These 1 oxic i! ZrO 
(i we 2 fluid ente tal 
in water ind ron xicle Are 
il pat Nal As the 
} 
t the | «lone ente 
e point the vertical velocity re 
es verses to a spiral path to the overflow 
(Vo! 53. No 4) © 203 


made by using a ThO, slurry in H,O 
rencies ‘ cont 
wt. % parti les between 0.6 and 3.0-~ 
Material: thorium oxide in water at room temperature; 80 wt. % of ThO, diam. ranged from 20 to 70%. The first 
between 0.6 and 3.0-4 diam four columns of Table 1 show the effects 
P, — P.: pressure drop through hydroclone from feed inlet to overflow exit of the feed-to-overflow pressure drop 
volume of underflow The remaining columns are for half a 
Percentage underflow ratio: B/F dozen different hydroclone units and show 
volume of feed 
the reprodu ibility of results 
Hydroclone dimensions Feed conditions Percentage 
derft Hydroclone 
yoroclone DIAMETER EFFICIENCY CORRELATIONS 

30 D. (in.) length, P, P flow rate ratio, efficiency, 

- diam L (in. Ib. /sq.in.) gal./min.) B/F in % E, (%) Constants were calculated for efh 
ie 025 1.50 25 0.15 6 27 ciency correlation developed from 
" 49 0.20 6 36 Stoke law and from experimental 
136 0.30 6 57 stucie reported m_ the literature (] 
251 0.40 6 67 5) The diameter party les removed 
0.25 1.50 35 0.22 6 42 with 506% efficiency, d », can be shown 
i 35 0.21 é “ to be proportional to (1),) and to 
6.40 3.14 35 0.72 6 37, 34, 40 AP r foll ution ¢ 
{ ef ‘ > 
35 0.77 6 43 
44 0.87 9 37 ugyvested tor rough « mates of the 
0.40 2.40 44 0.76 10 39, 44, 42 periormance ot hvydroclone of less 
than l-in. diam. and with the optimun 
climen on ratio determined see 
lable 2) 
ort \ particle which ts to be re i i fluid pressure drop ind can be 
moved in the underflow stream must upplied by a pump. Compared to a 
a he accelerated by the centrifugal force centrifuge or continuous filter, a hy 

i velocrt vhich keep it out of the droclone ha Tied part ind no 

| nner spiral to the overflow. Boundary mechanical seal Phe concentrated 

eS top can result in a short cireuit of hydroclone avoids nearly all the difh Hydroclone K x’ 

; ith little eparation cult remote maintenance or cleaning diameter (ft. of liquid)(in.)* (ft. of liquid)(in.)* 
problem associated the use ot ia.) gol aie gol nin 
centrifuge filter on rachoactive 

Advantages of Hydroclones 0.16 0.060 0.070 
| | 0.25 0.062 0.076 
lhe mayor ie intage ol the liquid 
cyclone or hydroclone are simplicit Hydroclone Dimensions 0.40 0.07 0.058 
. 3.0 to 6.0 0.15 0.07 
niall ive ethicrency and ugh tude were made to permit dimet 0.15 0.079 
It can be easily designed to of hydroclone eparate pat 
; lianielle hightemperature and high ticles of 1- to 10-m size ince precipitated "Reported by Yoshioka and Hotta (5) 
pressure flan) stream Almost) any rare earth sulfates and corrosion product " Calculated from values reported by Kelsall 
1 homogeneous reacto uel were ex 
pected to be in this size range 
processed can be used as the materia perimental work was limited to hydré , 
ol construction energy required clone hetween and O.50-1 diam 
low the ition proce 1 obtaimed ydroclone ethorem omparisons were 
Table 2.—Hydroclone Dimensions 
(1 
Basis: studies on hydroclones of less than |.in. diam.; values are consistent 
with literature values for 3- to 6in. diam. hydroclones here 
“4 wh 
Suggested 
f 
dimensions Combination " ds is the diameter ot parte le m 
as fraction for use moved with 50 en ney, 
Dimension of D with an D. is the hydroclone 1.D., n 
Symbol Nomenclature dimension underflow pot , 
p is liquid viscosity it.) (see 
D hydroclone 1.D. at feed port 1 1 AP i the feed-to rflow pressure 
hydroclone inside length 58 6 ft 
D,* feed port diam 1/3-1/7 14 rop, Recibii 

D, underflow port diam 1/3-1/6 1/4 p, is the solid phase density, Ib./cu.t 

overflow port diam. vortex finder 1.D 1/416 1/5 py is thre liquid pl ise density, Ib. /cucft 

OD vortex finder O.D., extension into hydroclone 1/3-1/6 14 

a i. vortex finder length, extension into hydroclone 1/3-1/2 3/8 lhe partic le diameter. viscosity, and 

* Use of @ rectangular feed port is usually desirable. The port orea then may be made density tern ire fixed by the system 
equivalent to circular ports of the diameters suggested to be processed The hydroclone 

“ "These dimensions have been used ond are suggested for operation with batch underflow diameter and the pressure drop can be 

accumulation in an induced underflow pot varied to obtain the necessary hydro 


clone efficiencies 
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pew 


DETERMINATION OF OPTIMUM DIMENSIONS larger hydraulic « yelones. Revision ot 
the correlation to give l quation (2a 


Optimum hydroclone dimensions for , 
gives much less variation mm the value 


0.25 and 0.40-in. diam. units were de ’ 
_ : of the new constant A (Table 3) 


termined with ThO, slurries. These 

yptimum dimensions were expre sed K’O? 27 

as ratios of a primary dimension, that Al D©sp)4sp 20 \<@) 
the inside diameter of the hydro 

clone at the feed port, D, (Table 2) Poor design and construction details 

These optimum dimension ratios were uch as burrs or nontangent inlet ports 

based on the efficiencies for pressure result im lower values of A Phis 


drops of 80 ft. ot liquid. Since these would be expected it these faults re 


ratios agree with literature values tor sulted in smaller centritug il fields 
larger hvydroclones they probably When a hydroclone is designed vit! 
ipply to a wide range of sizes [he the dimension ratios previously sug 
hvdroclone length, 1, feed port diam gested as being optimum Fable 2) 
eter, 1),, and overtlow port chameter, the diameter terms in lcquation (2a) 
showed distinct efficiency max! ean be combined mto one vat able 
mum The length and the underflow The equation for hydroclones of 
port diameter determine an induced than l-in. cham then become — 
underflow ratio to be discussed (hig 
(3 


ure 4). Use of a cylindrical section at 
the pomt ot feed introduction showed 


no detectable advantage ind wa Batch Underflow Accumulation 


mitted to simplify hvdroclone con 


truction Accumulation of the heavy phase in 


in underflow receivet i cavity mt 


FLOW CAPACITY CORRELATION vhich the hydroclone underflow port 
opens (Figure 3), was found to lve 
From theoretical consideration ot 
useful alternate method of hydre 
mnensionally milar hydroclon the 
F clone oper The concentrat Fig. 2 Hydroclone flow potterns 
flow is proportional to the square root ; ; 
heavy flow th ough the under 
if the feed-to-overtlow pressure ditfer 
flow port along the hvdroclone val 


ence and to the square of the hydr 


An equal volume of pot solution re 


chametet \ re general ed 
tur through the center reg 1 i tiv 


orrelation hiss beet ke veloped 


Yoshioka and [lotta uidert ty] t 


resemble that « dust collection m 
KO? vit lil cyclone eparatot ett] 


outint 


the effectivene ) hydroclonm 


vhere perated ! thi i\ llowevet pre 
i the to-overtl pre ut pitated 1 product collected | 
i ht mot ettle out lve 


iuse of thei ill particlh 


the presence of thermal convection 


eurrents from radiation heating 


}) the equ lent teed port chiameter 
that 1 the chameter of a ¢ reulat Thu bate] undertlow wocumulation 
port ol equa rea eliminated at otherwise difficult tle 
J), 1s the o erfl port in ide diameter control proble With a continnou 
constant for a selected set ot underflow. obtaining high concentra 
unit tion factors require 1 small volun 
, undertlow rate Metering thi lurry 
The value ot A uld actually he «le 
tream would be ditheult, illy 
termined by the system ard the 
, : , the slurry was to be let down 
urtace tinish and perhap by other 
: : 100 to | atm, pressure, a vould be 
iwdroclone dimensior ome value 


the case in everal proposed aqueou 


of K were determined experimentally 
ter homogeneou 1} 
r from literature data tor feed flow m j 
batch underflow accumulation ermit Ze 
gallons per minute, diameter in inche : / we 
isolation of the droclon ml pot 
ind pressure difference in feet of mation ne a | CENTRATION C, 
“1 ‘ ‘ ale asl cor 
iquid (Table 3) rhe valu of K with batch letd , the lete 
} oclor ‘ vit 
ipply for 80% or more of the feed ivdroclone and pot it 
disturbance of reactor operation 


volume leaving through the overflow 
The ratio of the ve lume flow yt thee ' ‘ 


port From (2) log AV 
induced underflow and the hydroclone 


log Y hould give a straight line with 


determined by the geometry 


a slope of 2.00 The observed slope feed 1 
for more than thirty hydroclones ot ind in turn helps determine the equ 


0.16. 0.25. and 0.40 in. diam. ranged librium concentration factor. Induced 
from 2.10 to 2.45 with an average underflows of 0 to 4% by volume of 
value ot 2.27 Simular result have the feed flow were p bole without 
been previou ly re ported (Zz, 5) tor large change n hydroclone etherency Fig 3. A hydroclone and underflow pot 
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Table 4.—Experimental Concentration Factors for Underfiow Pot Operation gested (Table 2) give induced under 


flow ratios of about 1.50%. A materia! 
Material Size balance can be arranged to give an 


Observed 
Hydroclone 50% <d concentration expression lor the equilibrium concen 
diem < 50% Distribution ee tration factor. This concentration fac 
(in.) Material (us) wt. % ronge («) C pot C feed tor is the concentration of material re 
turning to the hydroclone from the 
0.25 ThO 4.1 70 3.0 to 7.1 2,300 underflow pot over that of the feed 
4) 70 3.0 to 7.1 2,420 stream At equilibrium, the feed and 
overflow concentrations will be equal 
110 10 80 0 to 40 4,500 The concentration factor, CF, may be 
di 0.40 Fe,0,* 0.5 80 0.2 to 0.5 270" calculated from the relation 
" * Observed concentration factor and particle-size measurements were for different samples CF / by 
of FeO, B / 
y "This concentration factor is based on the total iron in the hydroclone feed and would be 
a) higher if it were based on insoluble iron only where 
i I /B is the feed to underflow volume 


flow ratio 
I, is the hydroclone efficiency for re 


moval of heavy phase from the 


eed trean 
/ the hvdroclone efficiency for re 
‘ turning to the pot any heavy 
pha the olume di placed 
from the pot 
nee /:4 approaches unity for mia 
terials for which EF, is reasonably 
large ( the ible concen 
tration factor may be of the order of 
or 1A oncent thon tactor ot 
up to 4.500 have hee obtained experi 
mentally ( Table } he efficiencie 
Fig. 4. Corrosion of a 040-in. diam. titaniumtlined hydroclone. Length: 3.14 in. Material : 
titanium 55A. Conditions: 10.300 g. of U/kg. H.O, 250-300 Test period: 1,356 hr. Feed lave con 
fiow: 1.0 gal min tent beer het than could he 
pre licted rite photograph of 


particl This may be due te 


INCHES Operating Problems 


® 
CORROSION 
Acceptable mates of construc 
for roclones to be used at 
250 he 316 stable 
teel f iter and titanium for uranyl 
ulfaate tanium hydro 
clone have been corroded at rate ol 
le than 10 | r. by uranyl sulfate 
olutions contain 10 to 400 U/kg 
H.40 at 250 to 300° ¢ (Figures 4 
Fig 5 Corrosion of a 0.25-in. diam. titaniumlined hydroclone. Length 1.50 in. Material ind lt helieved that titanium 
titanium 55A. Conditions: 10 g. of U'kg. HO, 300 ¢ Test period: 3.975 hr Feed flow - , 
0.23 gol. /min re vill withstand uranyl sul 
tate «of ini concentratior now pro 
o posed for aqueous homogeneous reac 
tor taint teel hydroclones tested 
th uran tltate solutions contain 
ng 10 to 1 U/kg. 11,0 at 250 to 
have how! corrosit rate 
: irom le thar 10 to more than 100 
mils/yr. Tl range in rates is prob 
ibly due to minor variations in con 


| ditions since stainle teels have criti 
0 ! 2 3 4 cal velocities which separate regions of 
INCHES high and low corrosion. Velocities at 


the hydroclone port or w 


ll are of the 
Fig. 6. Corrosion erosion of a 0.40-in. diam. 347 stainless steel hydroclone. Length: 3.14 in 7 
Conditions: 15 g. of U'kg. H.O, 250° C. Test period: 200 hr. Feed flow: 0.6 gal. min. Remarks order of <u It - taint cor ny 


in. depth plug of solids above underflow port droclones are considered undependable 
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for uranyl sulf olutions although 


they are probably adequate for coolant 


water stream 


OPERATING FLEXIBILITY 
In commere il hvdro 
clones have been set lel to 
creace capacities and 1 eries to mn 
Such 


crease the concentration factor 
usage would also be possible with re 
actor systen In batch-a cumulation 
operation, parallel units might be able 
to use one common underflow pot. Thi / 
type of operation he tested to . ( 

RIN 
rrosion. solid 


RETAINER 


determine 
accumulation can result in zero under 
flow and thus zero efficiency for one 
of the parallel unit 

No plugging of feed or overflow 
port wa obse rved during applic ition 


of hvydroclone to a variety oft pre 


cipitated corrosion and fission product 


in temperature ure 


ten Che port 


er ot O.O5- to O=.10 


ibility of 


Fig 7. Cross section of integrally flanc 


Pilot Plant Generation of Fission 
Products 
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Fig. 6 Distribution of Ce between bismuth 


American Nucleor Society 
and salt (MgCl NoCl KCI) at 500° 


cago, Illinois 
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SASKET 
q 
\ 
* Da. J 
. 
or diam. The 
po plugging could be mui FLANGE 
1 FEE ANN 
mized by use of a coarse reen of 
VORTEX FINDER 
calping | roclome 1 ‘ | particl f NDE RE WwW PORT 
larger than the | rocloie t «ht 
eter, The underflow ports did not bn ASKET 
plugges nduced madertiow 
CONN n Iu und ! NE MATERIA 
operation. When the underflow wa STAIN W 
temporarily interrupted in hydroclone NIUM N Y AN 
desig continuou underflow JOR x FINDER 
takeoff, the plugs of solids which 
iccumulated in the underfl line of 
port ere ditheult to re ove and hy 
droclone et n (I ure 6) resulted : 
A design was developed to permit 
eplace ert clone i 
radio ter line i flar 
losure and remote tools (Figure 7 2 
A] ectiot thy ert re 
re ott thy er flange 
vine t ‘ | 
removed and 1 emote tool In the article “Pilot Plant Genera 
Replacement ht | ‘ tat tion n 
corrode lone, of uth Re tor bu hy ¢ Ik f 
J Hi. VA 
} t thre ect 
\lso, the linat ippear 
4 
| 
Roasting to Remove Fluorides 
Ir the rt R tir } 
ite by R. Joh Rutet 
kroger, H. M. Be 
Kreuzmann, November, 1956 
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raw materials future for 
INORGANIC CHEMICALS 


H. Munro 


he time has arrived when our best 
minds must go to work seeking 
economical and etfective ways of using 
lower yvrade raw materials or even 
material of an entirely different 
character for our inorganic chemical 
industry 

Ihe heavy chemicals imeustry 
especially ensitive to the quality 
quantity and availability of natural 
resources, Requirements are measured 
not by the pound but by the ton 
thousands of tons each day. It operate 
on two important premise first that 
the necessary raw materials be avail 
able in virtually unlimited tonnage 
econd, that thi industrial sustenance 
be located near producing plant Any 
erious di ruption ot these hast up 
or any drastic price imerease 
could well be a matter of life or death 
for certain operating units within the 


ven a plentiful supply of raw ma 


terial clone test ilway justitly com 
placenecy manufacturer ol 
chemin il Lake odium chloride 


example [his vital mineral occur 
int unlimited quantities over widely 
scattered areas of the United tate 

The ocean itself provide an inex 
haustible upply ol ilt provid ny it 
can be recovered at tolerable costs. It 
would eem that there hould be vit 
tually no difficulty in imsuring a supply 


\ctually 


however, serious problems are arising 


for the indefinite tuture 


in assuring salt supphes to existing 
producing centers as well as in sup 
plying sodium chemicals to new popu 


lation center ind market 


Site versus Supply 


At existing plant locations, salt sup 
plies are becoming a problem, either 
because past mining practice have 
taken the easily available material and 
have thereby made remaming reserves 
inaccessible, or because ormwinal de 
posits are becoming exhausted. How, 
then, can a plant at a specific location 
continue to obtain its supply of salt 
at low cost? Some of our best veo 
logical, chemical and engineering 
minds are seeking the answer. New 
techniques of brine well construction 
and operation are being developed and 
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Solvay Process Division 
Allied Chemical & Dye Corporation 
New York, New York 


extensive use has been made of pro 
cedures and techniques developed im 
the oil industry which allow deeper 
olution mining and more effective 
removal of salt deposits. In addition, 


parked a earch 


present need ha for 
new salt deposits, tor more ellective 
means of recovering sodium chloride 
from mixed salts in some of the dry 
lakes in the Far West and for way 
of increasing solar salt supply trom 


the oceans 


Process to the Rescue 


Aluminum one of the most 
thundant element in the earth 
crust llowever the available up 


ply of high purity bauxite the 


For a report on Raw Materials Futures 
for Organic Chemicals, see article by 
H. A. Mitchell and R. L. Kittle of Shell 
Chemical Co. in March CEP, page 86 


United tate extremely 
The very rapid growth of the alumi 
num industry soon exhausted the hig! 
purity material, and it became nece 
ivy to look to other sources, prin 
cipally in the Caribbean area, tor an 
adequate upply It has been predicted 
that. at the estimated rate of growtl 
of the industry, present known bauxite 
reserve of the Western Hlem phere 
will be ibout two third consumed by 
1975. Of course, there 1s always the 
possibility that known reserve will 
Ine augmented by further discoverie 
but, from the standpoint of national 
ecurity, the raw material supply situa 
tion is far from comfortable 

The industry has carried out exten 
ive research on the development ot 
processes which can use lower quality 
ores without severe economic penalty 
Process improvements resulting from 
this research have now made it almost 
is economical to use high-silica bauxite 
ore as the low-silica ores formerly 
considered tandard Furthermore 
processes are under development look 
ing to the use of alumina-bearing clays, 
which are available in almost unlim 
ited quantity 

Here is an example of the applica 


4 


A report from the 
White Sulphur Meeting 


tion of technical skill and research 

genuity in the development of manu 
facturing processes which overcome a 
natural shortage of high purity raw 
materials and still hold manutacturing 


costs within a reasonable range 


Recovery Plus Pollution Abatement 


Another basic raw material essen 
tial to our heavy chemical production 


s sulfur. For many years the prin 


cipal domestic source of sulfur has 
been the salt dome area Sulfur has 


been recovered by the low-cost Frasch 
proce which the sulfur is melted 
underground by a stream of hot water 
and pumped to the surtace in pure 

All will remeber the crisis which 
developed onl i few yeatl when 
the available quantity of Frasch sulfur 
Wil nadequate to meet the rapidly 
demand ituation ha 
ipparently beet it least ter porarily 


relieved by the discovery of additional 


deposits of sulfur both im tl count 
and m adjacent area i Mexice 
Llere wat howe vel there 1 the con 
tant threat that ne discoveries wall 
not keep up wit nereased demand 


Year of study and ce velopment have 
perfected methods by which ultur (or 
ulfur dioxide) can be recovered tre 
other sources at reasonable costs 
Vast quantities of sulfur are avat 
able in the form of pyrites, pyrrhotite 
ind gypsum or anhydrite Manutac 
ture of sulfuric acid trom pyrites and 
pyrrhotite is a well established com 


mercial operation in the Unites 


and processe based on gypsut ai 
heet utilized other countrie bur 
ther, processe have beet wked out 


to utilize waste sulfur-bearing gase 

in thi cast ibatement of pollution 
problem ha been ar idditional spur 
Here again chemical technology has 
learned how to supply industry with 
the nmecessat raw iterials after the 


cream has been skimmed off the bottle 


industrial Water Crisis 
It has been estimated that U. S 
industry uses almost 50 times as much 


water by weight as all other industrial 


material Water requirements for 
industrial uses are rising steadily 


(Continued on page 
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announcing the new TURBO- MIXER 
| peller series: 


through a bearing (which — 


 Repackable Stuffing Box: 
standard in the sizes fro 
10 H. P. up, and obtainable 
all sizes from 1H. P., 
utilizing a special Turbo- 
designed positive seal 
mechanism. 


only 2 bolts to turn to | 
‘retract the bearing hous- 
ing and apply the positive 


pressure to the seelirig de- 
ce, and only 2 bolts to turn 


nd to reins it to opera- 


eans a loose shaft-to-bear- 


ing fit). in the Turbo, the 


complete housing retracts, 
eaving the bearings un- 
ouched, in perfect shop 
ed alignment, keeps 


‘ing position. The gear- 


Expertly designed, based on 44 years of specialized ex- from 1 H. P. to 30 H. P. in two series, AD (direct 
perience. The simple, sturdy design of this new series drive) or AV (V-belt). All are available with a special 
of Turbo-Mixers makes servicing easier, reduces main- mechanical seal which can be replaced while the tank 


tenance costs. Models are available in standard sizes is full. 


TURBO-MIXER 


FOR DETAILED INFORMATION AND USEFUL DESIGN DATA, SEND 
FOR THE FOLLOWING BULLETINS: 


TURBO-MIXER DIVISION 
GENERAL AMERICAN 
TRANSPORTATION ____ Side Entering Propeller Mixer Bulletin 
CORPORATION ___RDC Extraction Column Bulletin 


Sales offices: 380 Madison Avenve, New 
York 17, New York * General offices: 135 S. La Salle Street, 
Chicago 90, Illinois ° Offices in all principal cities 


Please send me the following ‘Turbo-Mixer Bulletin (s): 


Minerals Processing Bulletin 


General Turbo-Mixer Bulletin 


CHEMICAL ENGINEERING PROGRESS, April 1957 


cting 
j Bearing Housing: — 
: no pulling the shaft back 
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WHAT'S DOING IN INDUSTRY? 


NEW CALLERY PLANT WILL BE MAJOR 


PRODUCER OF HIGH-ENERGY BORON FUELS 


The ready-to-be-constructed Cal- 
lery Chemical-U. S. Navy Dept. 
plant at Muskogee, Okla., will 
be country’s first major plant 
for the production of the new, 
highly important boron com- 
pound high-energy jet fuel. 


(ground has been broken for Callery 
Chemical’s new $38 million plant 
which will not only be the largest in 
this country, but the largest in the 
world to produce the new, vital high 
energy boron compound fuel. Some 
construction is already under way 
major chemical processing units will 
go into construction late this summer 
with the target date for full operation 
set for the end of 1958. Initial produ 
tion facilities will occupy only a por 
tion of the 1,300 acre site, leaving the 
balance for future expansion 
(haracteristr of the new fuel are 
still a military secret, but the Navy 
has revealed that gallon for gallon the 
fuel, known as ThiCal, will multiply the 
range of a jet plane or missile and 
vermit flying at altitude ubstar 


ligher than an 


iirerait) can 


reach today without rocket power 


Basic Elements 


HiCal is a combination of boron, 
Hydrogen 


carbon and hydrogen 
burns with a greater heat of combu 

tion per pound than any other pure 
material and it was a hydrogen fuel 


that was sought. The principle of the 


Artist's layout of the new high-energy boron 
compound fuel plent. in circle is chemical 
process unit shown in scale model above being 
studied by Callery engineers C. F. Willard and 
J. S. Bardin. 


fuel is that hydrogen is chemically 
locked in a stable liquid form and thu 
available as a fuel As a boron com 


pound the hydrogen is easy to handle 
and transport and can be burned wit 
greater safety 

Boron is the most efficient carrier o! 
hydrogen. In addition, it is light i 
weight and also burns. Carbon burn 
too, but its primary function 1s as a 
tabilizer to permit easier and safe 


handling of the Tue 


By-Product 


Research work on high energy fue 
at Callery led to the discovery of 
several compounds with commercial 
and industrial applications. Some of 
the uses found for specify boron com 
pounds are: organic reducing agent 
gasoline additive high temperature 
lubricants, and plasticizer Commer 
cial development of these chemicals i 


being stepped up 


FIRST COMMERCIAL INSTALLATION 
OF McKEE PULPING PROCESS 


Cuban bagasse pulping plant 
will be first commercial appli- 
cation of the hydrotropic pulp- 
ing process developed by R. H. 
McKee. 

The plant now being built) kilo 
meters west of Havana, Cuba, by the 
Cuban Pulp and Paper Co. ts the first 
commercial imstallation utilizing the 
new, and in many ways unique, hydr 

tropic pulping proce developed by 
chenncal engineer MehKee Raw ma 
terial in the plant wall be bagasse, but 
main appheation of the McKee proce 

is expected to come with [ hard 


wood pulp 

Main claimed advantages tor proc 
‘ hivh yield; no objectionable gas 
or effluent; easier and simpler to 


economical (MekKee claims 
same pulp tonnage of kraft pulp can be 


produced for two-thirds the cost) 


46 @ CHEMICAL ENGINEERING PROGRESS, April 1957 (Vol. 53, No. 4) 


one-third |e labor ame equipment 
i conventional kratt proce with 
minor alteration can be operated a 


continuous proc tise nly manor 
amount of hard or soft water 
With these clau n mind, the | > 


pulp and paper inedusts keeping a 


harp atch on the future operations 
of Cuban Pulp’s plant. Produetios 
expected to be 125-150 tons ¢ bleached 
pulp i da Pulp i niract 
with a New York tirm of pulp im 


porter or the entire productior 


Bagasse Cheap, Plentiful 

The other prime teature of Cuban 
Pulp's new plant is the utilization « 
bavasse as raw maternal. Coniter woo 
delivered to plant in Northern New 
York « ts about $75 a ton of kraft 
pulp Bagasse, in Cuba. expected 


cost about $15 a ton of bagasse pulp 


The company ilready has contract 


in the | >. for its expecter \ product 


furfurol and lignin, expects these sale 


to pay manulacturing costs, leave 
pulp sales all pure profit 

Four Cuban sugar mills w furnish 
the baga have taker nm equity 
the plant. Cuban Puly is borrowed 
$4 mi n from the Cuban Import ane 
Devel yppment Bank rest estimate 
$10 million capital ilready privatel 
ubseribed, equipment bew bon t 
plant expected to be ! ca 
two year ‘ le 
Patents 

Patent the proce ire held by 
McKee Development Corp. Four U. 
] if | hee! t | T | 
1} i 
patented in foreign countric whicl 
have uitable raw material Rovalty 
r wood pulp | t uld be $1.25 
i ton unblea ilp lite of 
patent 


4 
Z 


‘in paper coating 


We can show you just how effective UREA 
is in controlling viscosity of modified starch, 
Alpha Protein adhesive disper-_ 

and in reducing thixotropic index too. — 


Dept. U 2-41-1 


Because UREA is readily 

available, and effective, pa- 

per coaters interested in 

improving operations 

and lowering 

costs will want to 

examine this data in de- 

tail. Send for the paper Viscosity 

Control of Paper Coating Adhe- 

sives with UREA” by Belche and 
Ellis for the complete story 


| VISCOSITY AT 6 RPM | 
viscosrry at | 
the form of 15 graphs prepared by our re. | 
search group, and based on field trials. Two 1000 Des 
and drastically lower the rate of viscosity in. 4 
crease on standing * lowerthixotropic index 
permit use of adhesive dispersions with 
| 
40 Rector Street, New York 6, N. Y. Solutions + Nitrogen je + Fertilizers & Feed Supplements | 
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This aluminum casting is part of a 
missile fuel pump. Its %\,” walls must 
pass a 1500 psi pressure test with no 
impregnation permitted. Interior walls 
are smooth and true as cast. 

If your processing equipment re- 
quires parts with demanding metal- 
lurgical properties, close tolerances 
and intricacy, our unique foundry 
techniques may provide a solution. A 
number of demanding parts for nuclear 
and chemical applications have already 
been cast. Send for our illustrated 
technical booklet. 

Morris Bean & Company 

Yellow Springs 14, Ohio 


porosity free castings ! 
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INDUSTRIAL NEWS 


COLUMBIA-SOUTHERN 
BUYS INTEREST IN NRC 
METALS CORP. 


Chemical company joins Na- 
tional Research Corp.'s subsid- 
iary as NRC’s zirconium plant 
moves forward in its construc- 
tion. 


Under terms by which Columbia 
Southern Chemical Corp. and National 
Research Corp vill each contribute 
capital in the amount of $5 million 
Columbia-Southern has acquired a 
50% interest in NRC Metals Corp 
Beginning when NRC's zirconium 
plant attains profitable operation, Na 
tional will be reimbursed over a pe 
riod of years for its past efforts u 
the zirconium and rare metals fields 
Based on sales, this reimbursement 1 
expected to agyregate $5 millon 
These payments will be made in addi 
tion to whatever dividends on stock 
are paid to the joint owner 

Major asset of Columbia-Southern 
to the jointly-owned company will be 
its chemical production and marketing 
experience which will be vital in the 
disposal of the zirconium produced and 
not sold to In the still-undet 
construction Florida zirconium plant, 
most, but not all, of the zirconium 
metal will be purchased by AEC 


Process design, engineering and con- 
struction of a 3,500 barrel per day 
sulfuric acid alkylation unit and feed 
preparation facilities for Socony Mobil 
Oil's Trenton, Mich., facilities, will be 
done by the Fluor Corp. Cost will be 
some $3.5 million, construction will 
begin this spring, completion is sched 
uled for early 1958 


A Unifining Process Unit will be 
engineered and constructed by Macco 
Corp. for the Bakersfield, Cal., re 
finery of Douglas Oil Co The Uni 
fining Process is licensed by Universal 
Oil Products Co. Refinery and Chem 
ical Division of Macco will do actual 


work 


The first additional production unit 
for the manufacture of isocyanate 
chemicals at Mobay Chemical’s plant 
it New Martinsville W Va. is o1 
tream When entire lat d expat 

sion of production faciliti is cor 

pleted, the over-all rate of produc tho 


volume at the plant will have increase: 


200% 


The first U. S. patent for a process 


to produce prednisone and predni- 
solone has been granted to Chas 
Pfizer & Co The process 18 a fer 
mentation technique 
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Nation’s capacity will be increased 334% 
with new PCI plant to be built here 
by Foster Wheeler 


H... at Lake Charles, Louisiana, Petroleum Chemi 
cals, Ine. 
the addition of a butyl rubber plant —to be built by 
Foster Wheeler. 


will expand its petrochemical facilities with 


With an initial capacity of 30,000 tons per year, this 
$17,000,000 plant will be the first one built since the 
war and its operation will increase the country’s total 
buty] rubber « apacity by about one third. This new plant 
will obtain its raw materials from the hydrocarbon 
streams available at the Lake Charles refineries of Cities 


Service and Continental Oil Companies, joint owners of 
Petroleum Chemicals, Ine 


Foster Wheeler is also building a 300 ton/day am 


monia synthesis plant at the same site. 


1 his is another ample of how oster W hee le rs de 
sign, engineering and construction experience is helping 
to meet the exact re juirements of petroleum, chemical 


and petrochemical processing plants the world over 


Foster Wheeler Corporation 165 Broadway, New York ¢ \ ) 


FOSTER WHEELER DESIGNS AND BUILDS 


PETROLEUM, CHEMICAL AND PETROCHEMICAL PROCESSING PLANTS 


ANYWHERE IN THE WORLD! 


WHEELER 


NEW YORK 


LONDON 


PARIS @ ST CATHARINES, ONT 
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to comprece 
ating of prod 


if your vacuum problem requires a steam or gas operated 
ejector, capable of sustaining accurately predicted absolute pres- 
sures throughout a given range — then come to Graham. 

This corporation operates one of the largest and best 
equipped test laboratories engaged in this class of work. 

Actual runs —and in the real larger sizes comparable pilot 
models — prove out our predictions. Graham does not oblige the 
user to take the risk. 

We are vacuum specialists and are equipped to quickly 
deliver to you any type of ejector, from the smallest single 
stage unit — selling for just a few dollars — up to the most in- 
volved and modern type, produced for industry's more complicated 
requirements. 

Send us your inquiry. A conference with our engineers in 
no way obligates you. 


MANUFACTURING CO.,INC 


50 e@ CHEMICAL ENGINEERING PROGRESS, April 1957 (Vol 53, No. 4) 


INDUSTRIAL NEWS 


Boron trichloride and boron tri- 
bromide are now being produced 
at American Potash & Chemical 
Corp.'s Los Angeles plant \ semi 
continuous process developed recently 
by the company’s research department 
has brought the price of the trichloride 
from $3.00 to $1.60 a pound. This 
marks the tirst commercial-scale pro 


duction of boron tribromide 


Ground has been broken for a new 
$1.5 million refractories plant at 
Worcester, Mass., by the Norton 
Company. lant will have complet 
modern facilities for the straight line 
production of heavy refractories for 


high temperature applications CJ 


New bromine plant is in operation 
at El Dorado, Ark., as a joint project 
of Michigan Chemical Corp. and the 
Murphy Corp 


Annual capacity of polyethylene at 
Texas Eastman’s Longview, Tex., 
plant has been increased to 55 million 
pounds. This is the second substantial 
increase by the subsidiary of l-astmar 


Kodak 


Work has begun on the construction 
of a 40,000 barrel a day refinery 
for the Texas Co. at Anacortes, Wa 

Completion is scheduled for January 
1959. General construction being 
done by the Bechtel ¢ orp urt hing 
and erection of tankage by Chicago 


Bridge and Co 


Layne & Bowler, Inc., pioneering 
ground water pump manufacturing 
and drilling firm, is celebrating its 
75th Anniversary this vear. One of 
the leading companies in the 

field, a vital factor in the chemi 

other industrie Layne Re 
Division is the only one devoted 

to the pro ems of ground water 


ply development 


A complete instrumentation-and- 
control system maintenance contract 
has been awarded by Tidewater Oul 
Company to Panellit Service Corp 

ne 


(ontract covers lidewater’ via 


Delaware City, Delaware, retinery 


The first stage of production is now 
underway at Southern Nitrogen 
Co.'s new $14 million nitrogen man- 
ufacturing plant in Savannah, (ia 
Phe plant is now producing ammonia 
will be producing nitr 
turing solutions by Marc! 

trate by April 


capacity is 250 tons a day 


# 
OF Mere property, we might say . . . 
| 
| 
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Quarter-inch steel plate is melted with 
an acetylene torch, but the supporting 
ALFRAX® BI brick stays cool enough to 
be held by hand. 


The problem of heat insulation at extreme temperatures is solved 
by two of Carborundum’s refractories 

One is made of fused alumina “bubbles” or hollow spheres 
bonded and high fired. These selected bubbles give proper bal 


ance between the number of surface temperature drops and total 
j 


pore space (about 65 porosity) to ettectively decrease heat 
flow berween hort and cold faces. The alumina imparts high hor 
strength to the finished refractory, trade-marked ALPRAX BI 
Under a load of 12'2 psi and a temperature of 2732” F held for 
1*4 hrs., less than | contraction occurred. No contraction 
whatever developed in 5 hour reheat tests at 5092” F. This com 
bination of propertics makes ALFRAX BI refractories unique in 
their ability to insulate at temperatures where other materials 
are impractical 

The other is FIBERFRAX ™ ceramic fiber produced by blowing 
an alumina-silica fusion. Among its properties are high insulat 


ing values, light we ight resilic ney and corrosion resistance. All 


CARBORUNDUM 


Registered Trade Mark 


Refractories...for really high temperature insulation 


are retained at 2300" F In some cases, this fiber can be used suc 


cesstu 


rope, board, paper, block, blanket, et 

These products are but two of the many super refractories 
pioneer by Carborundum. Among them you are almost certain 
to find answers to your refractory and high temperature prob 


lems. For help, fill in and mail this coupon today 


MAIL THIS COUPON TODAY — ——— - 


lly up to 40007 Fo det ipphed in long and short staple 


Refractories Division, 
The Carborundum Company, Perth Amboy, N. J., Dept. V47 


Please send me 


Forthcoming issue of Refractories Magazine 


[ } Bulletin on Properties of Carborundum's Super Refractories 


Here is a description of my high temperature problem 


Can you help me? 


Name Title 


Compeny 


| 
| 
| 
| 
| 
| Street 
City lone Steote 
| 


WHAT'S we 


VAST NEW CUBAN NICKEL OPERATIONS EXPECTED 
TO CONTRIBUTE SIGNIFICANTLY TO U. S. NEEDS 


$100,000,000 nickel and cobalt 
plant of Freeport Sulphur will 
use chemical process to by-pass 
smelter; 50 million pounds of 
nickel metal and 4.4 million 
pounds of cobalt metal will be 
produced annually from Cuban 
ores by a new high-pressure 
process. Also: Nicaro expands 
Cuban nickel production by 
75%. 


breeport ulphur announced recent! 
that if ubsidiary, Cuban Americar 
Nickel Co., ha iyned a contract witl 
the | (,overnment according to 
the yoverniment v tou nickel 
id cobalt metal trom new 
to be built in Cuba and the | I he 
imnouncement follow uccessftul com 
pletion ol operation it a pilot plant 
itt Louw witha vhich Wa igned 
treat () ton ol ore pet day 

large 1 of nickel-« 
owned b port ul 
Moa ha | 
Moa Bay | ud to average 
ent nm ind O=.14 per cent 


l’roven rve ire tates 


to more than 50 million tons of ore 
Ihe ore will be mined from open 
pits and will be chemically beneticiated 
at Moa Bay by sulfuric acid leaching 
Ihe resulting concentrate will be 
ship yped to the U.S. for final chemical 


eparation of the nickel and cobalt 


Smelting Eliminated 

The chemical separation plant, whic! 
will probably be located on the Gult 
( oast will employ the ( hemico 
(Chemical Construction Corp.) pro 
‘ vhich by-passes traditional smelt 
ing steps to produce high-purity metal 
by direct chemical reduction from solu 
tion with reducing ga While no 
iuthoritative technical data 1 ivail 
ible on the details of the process 
Freeport will use, it can be conjec 
tured that the reduction step, using 
hydrogen or hydrogen-containing re 
form ga will probably involve pres 
ure in the neighborhood of 500 to 
O00 sq. m. or higher and tem 
peratures im the range of 300 to 
The reductio 
be carried out continuously in mechan 
callv-agitated 

With the announcement of the com 


vill probably 


sutoclave 


TURN FOR MORE NEWS ON 
INDUSTRY page 54 et seq 
RESEARCH page 90 
OVERSEAS page 104 
INSTITUTIONAL page 


pletion Of pilot ! » €VI- 
dent that Freeport cracked most 
ot the tough chem | 1 ineering 
problems involve: he teed 
ing and discharge metal slurries 
at elevated pressure nperatures 
It is also evident tl have suc 
ceeded in effecting t ditticult chem 
ical separation of nick nd cobalt 
to a degree where metals ot commer 
cially acceptable purit ‘ © pro 
duced The bas t remical 
separation of nickel and cobal be 
lieved to ln he complexnu ot the 
cobalt in tl lev ert co- 
ordination ompout 
quire 
product of Freeport 
certain amount 
he Freeport under 
to be the fourth an est ppli ition 
to date of the Che 1 tal tech 
nique lhe other the nickel 
operation of Sherritt rdon Mines 
Limited in Alberta e cobalt 
Salt 


CALVERT CITY CHEMICAL 


Latest addition to the chemical 
center at Calvert City, Ky., is 
Air Reduction’s methyl! butynol 
plant. First of its type in the 
U. S., the new plant is only one 
of Air Reduction’s new facilities. 
Another is the new multi-million- 
dollar air separation and liqui- 
faction plant at Bassett, Cal. 


Recduetion new methyl butynol 
plant is its fourth plant ilvert Cit 
chemical manufacturing 
center ts continump to grow, is high! 
integrated, is closely connected plant 
to-plant by pipeline 

production 
by the end of the vear the methyl 


Scheduled to move tito 


butynel plant the first commercial 
Continuous - proce producing unit. fe 
the tertiary acetylenic alcohol the 
U.S. With an annual capacity of 3 
nillion pounds, the plant uses a proe 
‘ developed by Air Reduction in 
volving the reaction of acetvlene and 
wetone using a basic catalyst 

Mayor ipplr ition of methyl butynol 

iS a Starting material in the manu 
facture of many chemicals based on 
its three points of reaction the triple 
bond, the hydroxyl group, and acetyl 
eme hvdrogen Used directly, the 


COMPLEX CONTINUES TO EXPAND 


chemical iS all ae id coTrosior inhibi 
tor, a scavenger of HCl in chlorinated 
mpound and i pec talty olvent 


Air Separation Plant 


\ir Reduction eparation 


plant at Ba ett, : now under 


onstruction ‘ vill 
produce 5 ‘ 1 high pu liquid 
oxygen > ton ot mtrogen 
ind 3.5 ton liqua gon day 
When completed, the Bassett plant will 
be the \ir R 


duction 


- TO PENNSYLVANIA 
Sait mro © 


GENERAL ANILING 
Fim CORP 


AMERICAN 
Ano extract co 


fe 


CALVERT CiTyY 
Kentucky 
Chemical Center 


Va Powe ne 


Just port of the chemical complex at Calvert City, the unshoded area shows Air Reduction's 
1,590.acre site assembled for its own and customer's plants 
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xasic factors 


which must be evaluated 


1 —Average radiant transfer rate 


2 —Maximum deviation from average radiant 


transfer rate. 3 —Average and maximum trans- 


fer rate in convection section. 4 —Maximum tube 


Whenever ali these 9 specifica- 


tions are applied to all the op- wall temperature, radiant or convection. &—Maximum ue 
erating requirements, you can efficiency with specified excess air. —Controlled thermal Pl 
be sure PETROCHEM ISOFLOW He 

recirculation of flue gases to provide even heat distribution MF et 


FURNACES will be found most 
economically desirable. 

No other furnace design can 
claim the recognition and ac- 
ceptance achieved by PETRO- 
CHEM ISOFLOW FURNACES... 
starting with one installation in 1940, 
January '57 records more than 1650 
ISOFLOW FURNACES in operation and 


throughout full length of each tube and equalized heat dis 


tribution around each tube. 7 —Overload and correspond 


ing transfer load. 8 —Design to provide: structural column 
supports - Ladders - Platforms - Tube Removal facil 


ities, etc. 9 —Degree of assembly; of the furnace 


Structure and of the heating surface 


under construction—a record that is in- 
furnaces are more economically desirable 
by any comparison. , : 

Fi 

PETRO-CHEM DEVELOPMENT CO., IDC. « 122 EAST 42nd St., New York 17, N. Y. 
REPRESENTATIVES: 
Pittsburgh « Turbex, Pilladelphie + Flagg, & Boston + Wollece & Co., Denver 4 Lake City 
International Li ond Repr tatiy SETEA-S.A. Comercial, de Estudios Tecnices, Boones Aire, Argentine 


comperable just as all Petrochem isofiow 
UNLIMITE APACIT sav DUT 
Rowson & Co., Houstan Wm. K Moson Co., Tulsa Lester Oberholtz, lia Angeles faville-Levatly, Chicago D D. foster, 
Industrial Preveedore, Coroce:, Venezuela Societe Weurtey, Paris, * Societe Anonyme Beige, Liege, Beigiam * Heurtey 
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you can judge 
the comparative values of furnace design te 
| as applied to operating requirements. 
there a 
t 
| 
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Removable-Header 


WATER COILS 
¢ Complete Drainability 


Easily Cleaned 


¢ High Heat Transfer 


Completely drainable and easily cleaned, Acrofin Type 
“R” coils are specially designed for installations where 
frequent mechanical cleaning of the inside of the tubes is 
required 

The use of 5%" O.D. tubes permits the coil to drain 
completely through the water and drain connections and, 
in installations where sediment is a problem, the coil can 
be pitched in either direction, The simple removal of a 
single gasketed plate at cach end of the coil exposes every 
tube, and makes thorough cleaning possible from either end, 


The finned tubes are staggered in the direction of air 
flow, resulting in maximum heat transfer, Casings are 
standardized for easy installation 


Write for Bulletin No. R-50 


AERO FIN Correorarion 


101 Greenway Ave., Syracuse 3, N.Y. 


Acrofin is sold only by manufacturers of fan system apparatus, List on request 
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INDUSTRIAL NEWS 


CUBAN NICKEL 


(Continued from page 52) 


Lake City; and the mall plant of 
the Whitaker Cabk in Kansas 
City, where copper-bearing scrap is 

essed chemically to obtain a rela 


tively pure copper powder 


Nicaro Expansion 

National Lead Co. recently 
nounced the completion of a 75 

nt ¢ <pansion program at 
(aovernment-owned nickel 

at Nicaro, Cuba | ex 

pansion will bring rated capacity at 
Nicaro to 50 million pound i nickel 
per vear, Or an amount equal to the 
planned production of the m 
port venture. The metallurgix 

y process u ed at Nicaro differ 


( henuco proce in that the 
produced at the Nicare 

plant must be subsequent! 

conventional melting meth 
vill he done at a ney 

ot National Lead Co 


Pennsylvania 


Defense Significance 


Che Freeport and Nicaro operations 
together, when in full production. will 
considerably relieve | lependence 
on Canadian nickel which, in 1956 
made up about 80 per cent of the 
free world upply. In addition, the 
Freeport plant 1s expected to be the 
higgest producer of cobalt in the West 
ern Hemisphere and will thus help 
to assure our continuing supply of 


this vital strategic metal 


High Voltage Engineering Corp. is 
now moving to its new location in 
Burlington, Mass., 15 miles north of 
Boston Until the move is complete 
radiation services and some final ac 
celerator assembly work will continue 


at the Cambridge plant 


A benzene unit designed to produce 
some 24 million gallons per year of 
purified benzene is being desiened 
engineered, and constructed by Badger 
Manufacturing ( for Humble Oil & 
Refining Co. at the latter's Baytow1 
lex., refinery. Expected to go on 
stream by December 1957, the unit 
will use the Udex process of Universal 
Oil Products Co 2) 


An improved type of insoluble sulfur 
for use in rubber compounding has 
been developed by Stauffer Chemical 
Co.'s Research and Development Dept 


and will soon be on the market 


wuld oy 
| | | | | 
‘ thi 
\ 
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The Chemstrand Corporation | 
Decatur, Alabama 
(Centlemen 
It nm nderst ling that need for unmediate employment 
7 mect cal, industrial, textile d instrument engineering 
I am a graduate engineer 
1 Please send me formation ¢ cer g the ground floor 
Street 
Cyt Lom State 
THE CHEMSTRAND CORPORATION, DECATUR, ALABAMA 


Let C stand for Chemstrand; Y for You; 
F for Future and the answer is clear. 
Chemstrand plus you over the future 
equals success and stability for qualified 


engineers. 


That’s the formula for a future as 
great as you can make it! 

The Chemstrand Corporation, now in 
its fifth expansion in five years is a leader 
in the dynamic, growing chemical-tex- 
tile fiber field. Opportunity is great. And 
living is pleasant both at Decatur, Ala- 


bama, in the little great lakes region of 
he T nite Valley. and at Pe Immediate openings for Engineers in various fields, 
the GRE particularly chemical, mechanical, industrial, textile 
sacola, Florida, on the sunny Gulf of and instrument engineering. 

Mexico... both in the new, expanding 

industrial South. WRITE TODAY — For further details, contact 


Technical Personnel Manager, The Chemstrand 
Corporation, Decatur, Alabaina 


TECHNICAL PERSONNEL MANAGER, Dept. CEP.4 i 


TOMORROW'S BIG DECISIONS Be Mace by the men who act today... 
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(Continued from page 44-a) 


linus eastward to the Atlantic ¢ 


yood water has been one of the 


to locate imdustrie 


not tit to use. Uneleanliness and 


location combination 


Closed-system  reeycling of 


not taken voluntarily by the indnu 


Vvermmental agency action 


hie example used 
discussion have been connected 


proce vhich have tor vear tort 


re ha emerged a new tvpe of 


irt from wartime mil 


ie newspaper headlines have 


vy in the organic field. More 


INORGANIC CHEMICALS FUTURE 


swinging toward the inor 


dunimishi ithes yround Witer 
reserve ire being exhausted 
urface and yround water 


being polluted. Man-made pollution not yet possible to say 
has caused much of the extreme down 
grading of supply and is characteristic 
of nearly all heavily inhabited water- inorganic chemicals 
ied It is most serious in the manu chemical industry as 
ecturing belt from Chicago and Ienergy Commissioner 
[here are many cases where access 
tactors in deciding where 

ven when volume of water supply chemists and chemical en 
plentiful one eriou hortage have in developing che ip pro 
ive «le veloped because the upply 


In addition to the widely publicized 


ne ire the chief reasons. but not 
mily ones. Demineralizing of saline 
vaters for imdustrial use is under 


tudy by the Dept. of Interior in 
operation with private manutacturer 

tar, ion-exchange membrane units 
hold promise of supplying demineral 
ized water at 60 cents /thousand yal 
lons, a figure presumed to be within 


anyve ot certam types ot proces ing each of the next five year 


develop commercial proc 


proce and = cooling water 
helped Many chemical manufac 
fiber have established thes 
own organization pecial research 
group whose primary function 


is to study methods of pollut on abate 


ment In nanyv case thre e group hat 


heen cle velop ‘ ‘ 
howed an actual profit to the com 

pany through recover ol 

terials previousl cisearded in) then 
iste ite or i chemu 
urder obli itton to rmiake 
ire t in ti 


they wall almost certainly be impo 


traditional technolo, illu trate 


the backbone of the chemi il industry 


Within the past few vear Owe 


requirements, lor years the pectacu 


ir developments in chemistry whi 


cently the trend has been to en phasize 
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content rather than any shortage of 
the actual material itself 


High Energy Fuels 

In the field of energy production, 
recent interest has not been centered 
solely on uranium and thorium. An 
nouncement has been made of a con 
tract being awarded for the develop 
ment of the best possible chemical for 
powering aircrait, using a type ot 
high energy fuel based on boron or 
lithium. Work on both is progressing, 
but as one Air Force official put it 
We have to develop the chemical be 
lore we decide on the engine.” This 
points to the possibility of a future 
tor boron compounds far more ¢ 
citing than had previously been visual 
ized 

Ihe principal source of bores 
borax which is available in very large 
quantities im the desert region 
Southern California. This material is 


obtained both by mining and = by 


proce inv oft the brine from the 

emu-dry lake ot thre revion The 

organo-boron compound eem to le ol 
} 


primary interest int connectior 


cause ot their light weight and high 


energy, which make hem particularly 


wlaptable as tuel ingredients for rock 


et guided missiles ind upersonn 
urerait It has been estimated that 
thre nterest nm organo-boror con 


pounds will increase the demand for 
borax trom the present higure or 
WO.000 tons/year up to 244 million 
tons/year by 1965 There appears t 
he no question of availabilitv of suffi 
cent raw materials to satisfy the de 
mand im development 

There |} is been a sensational vrowt! 
ot the demand for lithium chemical! 
Why Because of the numerous use 
that have been tor ther 
in the chemical proce industrie 


These include use as a reducing ager 


organ reactions in 
polymer technology: raw materials for 
metal hydride ind bore | onl 
retrigeration fluid ined propellant 
Production in 1953 i appre ximatels 
million pounds. It has been fore 
ast that this will increase to 30 mil 
ponnd by 1960 Thy 
pansion has been mack possible hy 
the development of processes whicl 
permitted the use of low gerade ores 
ivailable in very large quantities i 
the United State 


therefore 


1 continuous thread throughout 


e entire tabri that thread the 
ole ! the chemical « gineer and 
t Irmountit the ever 
mereasing difticulties faced bv the 


(( ontinued on page 58) 


‘ 
the “wonder fuels” and the “magic 
metal The cycle of development 
ens to ht 
held 
nu 
emphasis on the fissionable materials. 
nuclear technology has directed atten 
F tron to a number of other met ils and 
norganic materials which until re 
o cently have been in the rare classifica 
| tin Frame 
awarded contract for the purchase 
of 2.2 million pounds of zirconiun ee 
In the case of titanium, intensive 
Ren beth research has been carried out ove 
the past everal year im an effort to 
covery of the metal in usable physical 
form at a cost which would not be 
prohibitive The metal’ unique adapt 
ability to such purposes as jet engine 
parts, airplane structural members and 
corrosion re tant chemn il proce 
equipment practicall nsures that in 
: vestivation of these processes will con 
tinue until sucece has been attained 
: litanium is estimated to be the nint 
most ahundant element in the cartl 
crust; however, the only titanium ore 
propos prac Is pro ed wath deposits of present commercial i 
_. proper tacilities to avoid pollution of portance are rutile and ilmenite. Bot 
Vater It these tep are ot these material ire available in ub 
Ci tantial quantities in the North Amer 
probably being the ilmenite-hematit 
| ture in Quebec The slag obtained 
: t! n the smelting of this ore for re« 
production, Rutile deposits are avail 
organic te temmed ere titan Th min can be seen that there 
Nolarge itary ocrals are available from beach sand 
Phe problem of raw materials for th 
re. ore lends itself most advantageously 
53, No. 4 


Versatile Beth -Tec 
TEST- UNIT 


FOR HEATING AND COOLING 
AT ELEVATED TEMPERATURE LEVELS 


Process heat transfer with molten eutectic salt at 


650-1,000'F. accomplished with compact pilot unit. 


The versatility of this heating and cool- 
ing unit is shown by: 


Heat input (electrical) up to 150,000 Btu/hr. 


Molten salt for process up to 10 cu. ft. 


== 


Salt circulation 5 g.p.m. at 35 foot head or 
50 g.p.m. at 20 foot head 


Salt working temperature range 650-1,000°F. 


Cooling capacity to 150,000 Btu/hr 


Equipped with instruments for automatic 


control. 


Heating and cooling exothermic reactions. 
Ignition of catalyst 


Heating metal-forming dies 


BETHLEHEM OFFERS Foundry & Machine Company 
) other designs in larger capacities for es Process Equipment Division Va 


BETHLEHEM, PENNSYLVANIA | 


gas anc oil firing. 
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INORGANIC CHEMICALS 


now make any vessel (Continued from page 56) 
_— industry in connection with the supply 
CHEMICAL RESISTANT of raw materials. It is evident that 
=~? | the supply of these vital materials 
for our industry presents a more seri 
ous problem today than it did 20 
years ago. It will be worse 20 vears 
hence than it is now. Although the 
resources of the United States are 
abundant, they are not inexhaustible 
We and our fathers have in many 
used up the easily available sup 
plies of essential raw materials. In 
ome cases there will be discovery of 
additional sources of such high grade 
material, but in other cases it will be 
necessary to turn to alternative sup 
plies, the use of which will require 
more and more ingenuity. These new 
problems will be met in various ways 
In some cases it may mean reloca 
tion of the manufacturing plant itself 
This is directly contrary to usual 
past practice. In this instance, near 
ness to product markets overbalances 
the desirability of proximity to the 
source of the essential salt. In other 
cases, modifications to the manufae 
turing process will have to be devel 
oped to accommodate it to the new 


type of raw materials. But whatever 


method of approaching the solution of 


...with KEL-F LAMINATE lining 


chemical engineers and chemists are 

: faced with a challenging opportunity 

Here is a method for making ordinary plant equipment (new or 
4 to maintain our part ular seyment ot 
existing) resistant to gases and liquids as corrosive as fuming 


the industry in a competitive ‘ Qn 
nitric acid—and at reasonable cost. lustry in Ompetst positi 


3 P with the rest of the field 

Ke.-F Laminate comprises a tough, shatterproof, abrasion- 
are, OI course, a tew instances 

resistant, frictionless surface of Ke.-F* fluorocarbon plastic, 

bonded to a glass-cloth backing for maximum adhesion. It is 

readily cemented to any material of construction— metal, wood, 

concrete, etc.—and over a variety of contours. 


EL-F, being a thermoplastic resin, seams may be “‘heat- 
welded”’, The result is a continuous surface having zero water 
absorption and extremely resistant to acids, alkalies, oxidants 
and solvents at temperatures up to 350°F. in the gap. 
Ket-F Laminates are manufactured by the United States Gasket the chemical industry's requirements 
Company, pioneers and leaders in fluorocarbon plastics, and are available in almost unlimited quan 
are available for installation by certified applicators. Write for | tities in the United States in one form 
further information and the name of applicator nearest you. or another. The future of raw ma 


UNITED STATES GASKET COMPANY, Camden 1, New Jersey terials for inorganic chemicals lies 


where, according to our best present 
knowledge, certain raw materials are 
simply not available in the United 
States. In these cases the necessary 
supplies will have to be imported 
until such time as new discovery fills 
In most cases, however, 


fully as much in the intelligence and 
imagination of our chemical engi 
*Trademarh, M.W. Kellogg Co neers and chemists as it does in our 
mines, quarries, and wells. A_ con- 

100 gal. Tenk hen- ‘tant imcrease in the productivity of 

a oe the one must offset any possible de 


inate. crease in the productivity of the 


other Another way to state thi 
is that our future depends not on 
money or capital, not on plants or 


mn ited processes—not even on raw materials, 
- but in the final analysis on our scien 
tates tists and technologists—their training, 
attitudes, and ingenuity 
asket Plastics Division 
Presented at AJ.Ch.E. meeting, White Sul- 


OF THE GARLOCK PACKING COMPANY phur Springs, West Virgina 


CHEMICAL ENGINEERING PROGRESS, April 1957 (Vol. 53, No. 4) 


Ts 
" 
at 
that 


“And I say it has to be 
an ALDRICH PUMP!” 


Corrosion, abrasion, high viscosity, high pressures... over 


coming these problems has given Aldrich the reputation for 


building pumps that do the “impossible”. The tougher the job 
... the more important it becomes to take advantage of our 


wide experience in building pumps for the chemical industry. 


On the less critical jobs, too . . . it makes sense to cali Aldrich. 
The simplicity of the Aldrich Direct Flow design, with fluid-end 
sectionalization, offers substantial economies in both operation 
and maintenance. Fluid-end designs are available in aluminum 


bronze, stainless steel, Hastelloy and titanium. 


A copy of our new condensed catalog showing the line of Aldrich 
Pumps, is yours for the asking. Write today for Data Sheet 100. 


The Aldrich Pump Company, 20Gordon Street, Allentown, Pa. 


Aldrich Direct Flow Pumps are espe 
cially well suited to chemical service 
The complete Aldrich line includes 
Triples, Quintuples, Septuples and 


Nonuplex Pumps, 25 to 2400 hp 


THE 


PUMP COMPANY 
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So you're’going to bulld a fertilizer plant... 
/ 


The Fluor Corporation, Ltd. offers completely integrated 
services to the fertilizer industry from design through 
construction plus a group of important processes. An 
exclusive agreement with St. Gobain of France offers the 
St. Gobain Process for low-cost manufacture of phosphate 
fertilizers of any composition, Others include the DuPont 
Pressure Process for nitrie acid, the St. Gobain-U.C.B. 
phosphoric acid process, and the Fluor-Claude synthesis 
scheme for ammonia. Fluor designs and constructs plants 


of any capacity desired, 


The FLUOR CORPORATION, Ltd., Los Angeles 


ENGINEERS and CONSTRUCTORS 


for the Petroleum, Chemical & Power Industries 


Now you can view photographs of profitable 
fertilizer plants at your desk. Whether you need a 
single service or a complete project, the portfolio of 
photographs illustrated is your introduction to Fluor’s 
reputation for quality plants with low original invest- 
ments and long, profitable futures. Your copy of this 
portfolio is waiting for your letter. Please write The 
Fluor Corporation, Ltd., 2500 South Atlantic Boulevard, 


Los Angeles 22, California. 


Mid-Continent Division, Houston — Research Division. 


Whittier, California — Fluor of Canada, Ltd., Toronto — Singmaster & Breyer, Inc., New York City 
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DEVELOPMENTS 382 All-Plastic YGlebe Valve. Made of Plants discusses use of steel and alloys 


OF THE MONTH 


rigid polyviny! chloride, the new PVC vaive 
provides tight shutoff and flow contro! of 
alkalis, acids, inorganic salt solutions, and 
other corrosive fluids used in the food, oil 
gas, petrochemical, chemical, paper, and 
allied industries. A special bonnet and gland 
nut assures an absolutely leak-proof unit 
The valve is said to operate +s esstully at 
pressures up to 150 Ib. /sq.in. at 75° F The 
te of the packing is prolonged thr yh a 
tapered back seat on the stem which per 
mits repacking jer pressure he same 


design also reduces pressure on stem pack 


ENGINEERING DATA—MATERIALS 


301 Lining Data Sheets. lechnical data 
and resistance chart on “‘Lithcote” baked-on 
phenolic resin « 


Corp 


Datings ar nings. Lithcote 


302 Plastic Engineering Data. Evaluat 
and specification data Teflor Zyte 
nylon resin), Alathon polyett yler resir 
and Lucite (la ryli resin) Brochure from 
DuPont 


303 Extruded Tubing 5% le alloy and 
stainless steel extruded tubing for high pres 
sure ternperature and rros resistant 
Brochure fron 


ing Division, Curtiss Wright Corp 


applications Metals Process 


304 Paper Mill Pipe and Fittings. Stainless 
pipe and fittings specifically designed to 
withstand corr and contamination in 
pulp and paper mills 
Tube Corp 


Bulletin from Swepco 


305 Molybdenum Disulfide Filler, Bulletin 


from Climax Molybdenum C« describes 


addition of molybdenum disulfide + plastics 
fo improve frictional and mechanical prop 


erties 


306 Low-Cost Methallyl Chloride. Com 
prehensive review of methally! hloride 
chemistry, with suggested applications and 
bibliography available from Organic Chem 


icals Division, Food Mact nery and Chemical 


Corp 


ng when vaive is opened The 
new valve is now available for | inch pipe 
The manufacturer says that other sizes. from 
2 through 2 inches, w be avaiable + ' 
Walworth mpany rcle ber 382 or 
Data Post wd for turther ation 

307 Piperazine Booklet. Proper rea 
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383 Filters for Large Pipes. A new line of 
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pipe sizes has been introduced by the 
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The fiters are equipped with a patented 
built-in baffle that assures maximum passage 
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are reversible end-for-end and top-for-bot 
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ENGINEERING DATA—MATERIALS 


301 Lining Data Sheets. [echnical data 
and resistance chart on “Lithcote” baked-on 


phenolic resin coatings and linings. Lithcote 
Corp 


302 Plastic Engineering Data. Evaluation 
and specification data on Teflon, Zytel 
(nylon resin), Alathon (polyethylene resin), 
and Lucite (acrylic resin) Brochure from 
DuPont 


303 Extruded Tubing. Seamless alloy and 
stainless steel extruded tubing for high-pres 
sure, temperature, and corrosion resistant 
applications. Brochure from Metals Process 
ing Division, Curtiss-Wright Corp 


304 Paper Mill Pipe and Fittings. Stainless 
pipe and fittings specifically designed to 
withstand corrosion and contamination in 
pulp and paper mills. Bulletin from Swepco 
Tube Corp 


305 Molybdenum Disulfide Filler, Bulletin 
from Climax Molybdenum Co. describes 
addition of molybdenum disulfide to plastics 
to improve frictional and mechanical prop 


erties 


306 Low-Cost Methallyl Chloride. Com 
prehensive review of methally! chloride 
chemistry, with suggested applications and 
bibliography available from Organic Chem- 
icals Division, Food Machinery and Chemical 
Corp 


382 All-Plastic YGlobe Valve. Made of 
rigid polyvinyl! chloride, the new PVC valve 
provides tight shutoff and flow control of 
alkalis, acids, inorganic salt solutions, and 
other corrosive fluids used in the food, oil, 
gas, petrochemical, chemical, paper, and 
allied industries. A special bonnet and gland 
nut assures an absolutely leak-proof unit 
The valve is said to operate successfully at 
pressures up to 150 Ib./sq.in. at 75° F. The 
life of the packing is prolonged through a 
tapered back seat on the stem which per 
mits repacking under pressure. The same 
design also reduces pressure on stem pack- 
ing when valve is opened completely. The 
new valve is now available for | inch pipe 
The manufacturer says that other sizes, from 
V2 through 2 inches, will be available soon 
Walworth Company ircle number 382 on 
Data Post Card for further information 


307 Piperazine Booklet. Properties, rea 
tions and uses, toxicological, and handling 


information. Dow Chemical Co 


308 Fiberglass-Reinforced Resin. Provides 
complete corrosion resistance to wider range 
of conditions than polyester resins. Haveg 


Industries, Ine Literature 


309 Teflon Products. Heavy walled tubing 
rods, spaghetti tubing, flexible tubing. Data 


sheets from Pennsylvania Fluorocarbon Co 
310 Corrosion Data. Reprint of paper 
“High-Temperature Problems in Process 


DEVELOPMENTS 
OF THE MONTH (Cont.) 


383 Filters for Large Pipes. A new line of 
gas and air filters for 6 in., 8 in. and larger 
pipe sizes has been introduced by the 
Norwalk Valve Co 

The filters are equipped with a patented 
built-in baffle that assures maximum passage 
of gases and air through the filtering ma 
terial and permits complete removal of dust 
and scale. As an added feature, the filters 
are reversible end-for-end and top-for-bot 
tom, which eliminates the possibility of 
improper installation in the field. Circle 
number 383 on Data Post Card for further 


information. 


Plants,” discusses use of steel and alloys 
in high-temperature and corrosive service 
Babcock & Wilcox Co 


311 Stainless and Alloy Tubing. Mechan- 
ical, capillary, and hypodermic tubing from 
008 to 1 in. O.D. in stainless, nickel, and 
nickel alloys. Bulletin from J. Bishop & Co 
Platinum Works. 


312 Silicone Fluids Reference Brochure 
Specific gravity, pour point, thermal con 
ductivity, surface tension, refractive index, 
dissipation factor, specific heat of all lead 
ing silicone fluids. Dow Corning Corp 


314 Chemical index. 1957 edition of 
Chemical Index published by Reilly Tar & 
Chemical Corp. Includes information on 8 


new chemicals developed in 1956 


315 Technical Notes on Menthane Diamine 
Discussion of various reactions and possible 
applications. Samples also available. Rohr 
& Haas Co 


316 Centrifugal Castings. Also finished 
machined products in large variety of alloys 


Bulletin from Janney Cylinder Co 


317 Liquid Defoamer. Bulletin from Aijr 


Reduction Chemical Co. describes Surfynol 
104A for in aqueous systems where 
foaming is @ process problem 


318 Linear Type Polyethylene. Can replace 


lead as shielding in ator reactors. Also 
available molded into rings, spheres, rods 
et Technical data from American Agile 
Corp 
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384 Large Size Haveg Ducts. These 15 inch diameter polyester 
glass fume ducts, produced by Haveg Industries, Inc. are 
molded into a single piece. Glass smooth inside and out, they 


are claimed to provide high resistance to chemical corrosion of 
acids, hypochloride salts, weak alkalies, and many inorganic so! 
vents. The line has recently been expanded to include standard 
sizes to 24 inches in both rectangular and circular ducts. Special 
sizes and shapes are produced to customer's specifications 


Circle number 384 on Data Post Card for further information 


Continued on page 63) 


JUST A MOMENT is needed to learn how to use this insert 
When looking through the front part of the magazine, pull 
the folder portion of the insert out to the right, and the 
numbers on the post card are convenient for circling 


4 


AS YOU PASS the pull-out page, and it is on the left, fold 
the post card back along the vertical scoring, and once again 
the numbers are handy for ircling 


\ 


\ 


Numbers followed by letters are for checking your interest in 


the products equipment, and services advertised in this issue, 
the number corresponding to the page on which the ad 
appears. Letters indicate position on the page: L, Left; R, right; 


T, top; 8, bottor A indicates a full page; IF IBC, and OBC 
are cover advertisements. Numbers in the 300-series bring you 
new engineering data in the chemical engineering field 


Be sure to include your name, address, and position. 
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DEVELOPMENTS OF THE MONTH (Cont.) 


Care 


385 Steam-Traced Piping. One-piece, steam-traced piping with 
@ cross-section matching standard pipe sizes is now available 

from the Aluminum Co. of America in nominal 

sizes of 12, 2. 3, and 4 in. Immediate advan 
teges to users are said to be lower cost per 
foot and easier, faster installation. This has been 
accomplished by increasing the transfer of heat 
internally and cutting the heat loss from externa! 
radiation. Booklet giving installation and per- 
formance is available from the manufacturer 
385 on Date Post Card for 


further information 


Circle number 


386 Pilot Plant Spray Dryer. Proctor & Schwartz announces 
introduction of new pilot plant and semi-works spray dryers 
The basic dryers are said to be ideally suited to studies of 
spray drying problems and to small production runs of ordinary 
products. Modifications, easily made in the plant, adapt the 
basic units for use with viscous materials, for the production 


of hollow spheres or thin walled “beads,” or for conversion 


Accessory groups for these 


to a “dispersion” type dryer 
conversions ere 
readily available 

All parts exposed 
to the 
type 304 
stee!. Steam, ges or 


product are 


stainless 


electric heating units 
Stand 
ard motors and 


are available 
structural supports 
are provided. Two 
fluid atomizers are 
normally provided, 
but centrifugal atom 
izers can be sup 
plied 

Evaporation § rates 
of the basic units 
are 15 to 75 and 30 
to 150 pounds of 
water per hour, with increases to 200 and 400 pounds per 
hour possible with the “dispersion” Circle 386 on 
Date Post Card for further information 


dryers 


387 Entrainment Manual Prepered 


especially for process engineers and 


designers, the new l6-page “Schuyler 
nit” Manual is concisely written end 

ep el clearly illustrated to show the design, 


| application and performance of mist 
: eliminators in chemical and petroleum 
process vesse's 
Said to be the most complete and 
—_ informative manual available, the book 
explains and solves many liquid en 
trainment problems in scrubbers, ab 
knock-out drums, cracking towers, and 


Circle 


sorbers 
distillation equipment 
number 387 on Data Post Card for further information 


evaeporetors 
Schuyler Manufacturing Corp 
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PRODUCTS ADVERTISED IN 


IFC Ethanol Plant Design and Construction. 
Vulcan Engineering Division's experience in 
ethanol goes back over 55 years, covers 
hundreds of installations 


3R Mechanical Packer. Severs! sizes of 
Vibrox packers available for packing boxes, 
cans, cartons, kegs, drums, and barrels 
Bulletin from B. F. Gump Co 


4A Demisters. Bulletin from Otto H. York 
Co. covers performance data on Yorkmesh 
Demisters. Also list of case histories 


6A-7A Equipment Fabrication. The Grever 
Tank & Mfg. Co. was called on to fabricate, 
erect, and test the housing for the Experi- 
mental Boiling Water Reactor at Argonne 
National Laboratory 


9A Filtration Consulting Service. Eimco 
Corp.'s Research and Development Center 
will help you choose the proper unit for 
your filtration problem 


10L Corrosion Resistant Equip ¢. Bul 
letins from Haveg Industries, Inc. describe 
complete line of plastic processing equip 


ment 


11A Mercury Arc Rectifiers. Separstion of 
firing circuit and phase control circuit as 
sures optimum operation. Allis-Chalmers 
12k Mechanical Shaft Seals Positive 
trouble-free seal around rotating shafts 
Complete catalog from Syntron Co 


13A_ Particle Size Analyzer. The Micromero 
graph, made by the Sharples Cor, can 
provide rapid reproducible particle size dis 
tribution determinations at production 
speed. Accuracy within 3%. Technical bul- 


letir 


14A Continuous Centrifuges. Effective in 
handling slurries up to 35% solids. Bulletin 
from Pfaudier Co. describes the Titan Super 


yector 


15A Recording Instruments. Complete de- 
tailed report on the multiple applications 
available in Ratographic instruments offered 
by the Fischer & Porter Co 


16A Continuous Reactors. Rigid heat con 
trol and complete dispersion of reactants 
Brochure from the Girdler Co. gives details 


of the Votator continuous reactor 


Turba-Film Processor. Permits high 
degree of solvent removal with greater 
througt put then conventiona: equipment 
Details from Rodney Hunt Machine Co 


18A Temperature and Pressure Regulator 
The Duo-matic Leslie temperature regulator 
for steam flow automatically controls both 
temperature and pressure conditions Leslie 
Co 


19A-20A Chemical Product information 
US.1. Chemical News describes new de 
velopments and products of U Industrial 


Chemicals Co 


23A Tubing for Atomic Power. Design and 
construction of intricate reactor components 


Literature from Superior 
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24B Fabricated Steel Structures. Tanks 
digesters, pressure vessels, stacks. Posey 
Iron Works, Inc. 


25A impervious Graphite Products. Cate 
log available from National Carbon Co 
describes impervious graphite heat exchang 
ers, entrainment separators, pumps, et 


26A-27A Computer in Engineering Design 
Large magnetic drum computer enables M 
W. Kellogg's engineers to study variables, 
produce results with thoroughness, accu- 
racy, and speed with human error practically 
eliminated 


29A Design and Construction Services 
Plants for chemicals, resins and plastics 
petroleum and petrochemicals, fertilizers 
fats and oils, chlorine and alkali, nuclear 
energy, synthetic fuels, waste recovery 
Blaw-Knox Co 


30L Laboratory Planning Service. Metalat 
Equipment Co. offers economical, edaptable 
functional equipment. Consulting and plan 
ning services free 


31A Custom-Engineered Crystallizer, 
ratory or pilot plant tests on crystallizatior 
problems offered by Struthers Wells Corp 
Bulletin 


32A Diaphragm Control Valves. Extra thick 
casings, bolted gland stuffing boxes, large 
capacity bodies. Details from Fisher Gov 


ernor Co 


33A Plant and Equipment Design. Brochure 
fron Southwestern Engineering Co de 
scribes their design and engineering facili 
ties and experience 


35A Compacting Process. Consisting of 
compacting mill, roller mill, end gyratory 
screen, the Allis-Chalmers compacting prox 
ess cen turn worthless material into profits 


Bulletin 


36L Tantalum Test Kit. Corrosion test kit 
available without charge to research tech 
nicians, contains both tantalum sheet and 


wire. Fansteel Metallurgical Corp 


37A Leak-Proof Pump. The “Chempurmy 
combines pump ar d motor in single unit 
No shaft sealing device required. Details 


Chemp mp Corp 


38A-39A Mineral Fillers. Celite, product 
of Johns-Manville, comes in wide range of 
gredes, each controlled for complete ur 
formity. Literature 


Process, equip 


Jobs for Designers 


ment mechanical instrument des gners 


wented by DuPont. Many benefits 


41R Rubber and Plastic Materials, Rubber 
plastic pipe plasti diaphragr valves 
flexible plastic tubing. Technical data sheet 


from American Hard Rubber Co 


42A Process Equipment Fabrication. Heat 
exchangers, containers, and pressure vesse 
for gases, liquids, and solids. Bulletins 
from Downingtown iron Works 


444 Controlied-Volume Chemical Pump 


The Lapp Pulsafeeder is a combination pis 
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ton-diaphragm pump for controlied-volume 
pumping Bulletin with flow cherts end 
specifications. Lepp Insulator Co 


158A New Type Tower Packing. The “Pall 
Ring” is claimed to be substentiaily more 
effective than ordinary Raschig rings. Tech- 


nical data from U. S. Stoneware 


45A Design Turbo-Mixer. Side-enter- 
ing propeller series available in sizes from 
1 to 30 horsepower. Bulletins from Turbo 
Mixer Division, General Americen Trane 


portation Corp 


47A Urea for Paper Coating. Uree proved 
effective for viscosity control in paper coet- 
ing. Complete story from Allied Chemical, 
Nitrogen Division 


48L Porosity-Free Castings Illustreted 
technical booklet from Morris Bean & Co 
describes facilities and foundry techniques 


49A Engineering Design and Construction. 
New Foster Wheeler-built butyl rubber plent 
et Leake Charles, La. will increase nation’s 
capacity by ebout 33% 


SOL Vacuum Equipment. Graham Manu 


facturing ¢ offers all types of vacuum 
tre the smaeties! to the most in 
volved modern types Corns iting services 


O CIRCLE your Data 
Service requests on 
the handy postcard 
on page 62 to 


GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 


SIA High-Temperature Refractories Bul 
letins from Carborundum Co. give technical 
details on tw new “super refractories,” 
Alfrax Bl and Fiberfrax 


53A Industriel Furnaces. Since 1940, more 
then 14650 PetroChem “Isofliow” furneces 
are mn peratior or ynder construction 


Petro-Chem Development Co 


Removable-Header Water Coils Com 
plete drainability, easily cleaned, igh heet 
transfer. Bulletin fre Aerofin Corp 
55A Engineering Jobs. immediate oper 


gs for che a! mechanica industrial, 
textile end instrument engineers Cherny 


strand Corp 


57A Heat Transfer Test Unit. Process heat 


transfer with molten eutectic salt at 650 to 
1,000" F. a f hed with compect pilot 

strated escriptive f ler Bethle 
hem F ry & Machine 


Corrosion Resistant Lining, Lami 


nate, mace by ed Sietes Gasket, is re 
sistent to acids, shales, Oxidants, and sol 
vents up to 3 F 


i 
re 
_ 
of speciel types. 
Tube Co Continued on page 70) 
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Ethanol Plant Design and Construction. 
Vulcan Engineering Division’s experience in 
ethanol goes back over 55 years, covers 
hundreds of installations 


3R Mechanical Packer. Severs! sizes of 
Vibrox packers available for packing boxes, 
cans, cartons, kegs, drums, and barrels. 
Bulletin from B. F. Gump Co 


4A Demisters. Bulletin from Otto H. York 
Co. covers performance data on Yorkmesh 
Dermisters. Also list of case histories 


6A-7A Equipment Fabrication. The Graver 
Tank & Mfg. Co. was called on to fabricate, 
erect, and test the housing for the Experi- 
mental Boiling Water Reactor at Argonne 
National Laboratory 


9A Filtration Consulting Service. Eimco 
Corp.'s Research and Development Center 
will help you choose the proper unit for 
your filtration problem 


10L Corrosion Resistant Equip ¢. Bul 
letins from Haveg Industries, Inc. describe 
complete line of plastic processing equip 


ment 


11A Mercury Arc Rectifiers. Seperation of 
firing circuit and phase control circuit as- 
sures optimum operation. Allis-Chalmers 
12L Mechanical Shaft Seals Positive 
trouble-free seal around rotating shafts 
Complete catalog from Syntron Co 


13A_ Particle Size Analyzer. The Micromero 
graph, made by the Sharples Corp., can 
provide rapid reproducible particle size dis 
tribution determinations at production 
speed. Accuracy within 3%. Technical bul- 


letir 


14A Continuous Centrifuges. Effective in 
handling slurries up to 35% solids. Bulletin 
from Pfaudler Co. describes the Titan Super- 


jector 


15A_ Recording Instruments. Complete de- 
tailed report on the multiple applications 
available in Ratographic instruments offered 
by the Fischer & Porter Co 


16A Continuous Reactors. Rigid heat con 
trol and complete dispersion of reactants 
Brochure from the Girdler Co. gives details 
of the Votator continuous reactor 


Turba-Film Processor. Permits a high 
degree of solvent removal with greater 
throughput than conventional equipment 
Details from Rodney Hunt Machine Co. 


18A Temperature and Pressure Regulator. 
Ihe Duo-matic Leslie temperature regulator 
for steam flow automatically controls both 
temperature and pressure conditions. Leslie 


19A-20A Chemical Product Information. 
15.1 Chemical News describes new de 
pments and products of U. S. Industrial 


emicals Co 


234 Tubing for Atomic Power. Design and 
ction of intricate reactor components 
Literature from Superior 
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TISED IN THIS ISSUE 


248 Fabricated Steel Structures. Tanks, 
digesters, pressure vessels, stacks. Posey 
Iron Works, Inc. 


25A impervious Graphite Products. Cato- 
log available from National Carbon Co 
describes impervious graphite heat exchang- 
ers, entrainment separators, pumps, etc 


26A-27A Computer in Engineering Design. 
Large magnetic drum computer enables M 
W. Kellogg's engineers to study variables, 
produce results with thoroughness, accu- 
racy, and speed with human error practically 
eliminated. 


29A Design and Construction Services. 
Plants for chemicals, resins and plastics, 
petroleum and petrochemicals, fertilizers 
fats and oils, chlorine and alkali, nuclear 
energy 
Blaw-“Xnox Co 


synthetic fuels, waste recovery 


30L iaboratory Pianning Service. Metalab 
Equipment Co. offers economical, adaptable 
functional equipment. Consulting and plan 
ning services free. 


321A Custom-Engineered Crystailizer. Labo 
ratory or pilot plant tests on crystallizatior 
problems offered by Struthers Wells Corp 
Bulletin 


32A Diaphragm Control Valves. Extra thick 
casings, bolted gland stuffing boxes, large 
capacity bodies. Details from Fisher Gov 


ernor Co 


33A Plant and Equipment Design. Brochure 
from Southwestern Engineering Co. de 
scribes their design and engineering facili 


ties and experience 


35A Compacting Process. Consisting of 
compacting mill, roller mill, and gyratory 
screen, the Allis-Chalmers compacting prox 
ess can turn worthless material into profits 


Bulletin 


36. Tantalum Test Kit. Corrosion test kit, 
available without charge to research tech- 
nicians, contains both tantalum sheet and 
wire. Fansteel Metallurgical Corp 


37A Leak-Proof Pump. The “Chempump 
combines pump and motor in single unit 
No shaft sealing device required. Details 
from Chempump Corp 


38A-39A Mineral Fillers. Celite, product 
of Johns-Manville, comes in wide range of 
grades, each controlled for complete uni 
formity. Literature 


Process, equip- 
ment, mechanical, designers 
wanted by DuPont. Many benefits 


40t Jobs for Designers. 


instrument 


41R Rubber and Plastic Materials. Rubber- 
plastic pipe, plastic diaphragm valves, 
flexible plastic tubing. Technical data sheet 


from American Hard Rubber Co 


42A Process Equipment Fabrication. Heat 
exchangers, containers, and pressure vessels 
Bulletins 


for gases, liquids, and solids 


from Downingtown Iron Works 


44A Controlled-Volume Chemical Pump. 
The Lapp Pulsafeeder is a combination pis- 
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ton-diaphragm pump for controlied-volume 
pumping. Bulletin with flow charts end 
specifications. Lapp Insulator Co 


158A New Type Tower Packing. The “Pal! 
Ring” is claimed to be substantially more 
effective than ordinary Raschig rings. Tech 
nical data from U. S. Stoneware 


45A New Design Turbo-Mixer. Side-enter- 
ing propeller series available in sizes from 
1 to 30 horsepower. Bulletins from Turbo 
Mixer Division, General American Trans 
portation Corp 


47A Urea for Paper Coating. Ures proved 
effective for viscosity control in paper coat- 
ing. Complete story from Allied Chemical, 
Nitrogen Division 


48L Porosity-Free Castings. Illustrated 
technical booklet from Morris Bean & Co 
describes facilities and foundry techniques. 


49A Engineering Design and Construction. 
New Foster Wheeler-built butyl rubber plant 
at Lake Charles, La. will increase nation’s 
capacity by about 33% 


SOL Vacuum Equipment. Graham Manu 
facturing Co. offers ali types of vacuum 
ejectors from the smaliest to the most in 
volved modern types. Consulting services. 


O CIRCLE your Data 
Service requests on 
the handy postcard 
on page 62 to 


GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 


SIA High-Temperature Refractories. Bul 
letins from Carborundum Co give technical 


details on two new “super refractories,” 


Alfrax Bl and Fiberfrax 


53A Industrial Furnaces. Since 1940, more 
than 1,650 Petro-Chem “Isoflow” furnaces 
are in operation or under construction 
Petro-Chem Development Co 


54L Removable-Header Water Coils. Com 
plete drainability, easily cleaned, high heat 
transfer. Bulletin from Aerofin Corp 


55A Engineering Jobs. Immediate open- 
industrial, 
Chem- 


ings for chemical, mechanical 
textile, and instrument engineers 


strand Corp 


57A Heat Transfer Test Unit. Process heat 
transfer with molten eutectic salt at 650 to 
1,000° F. accomplished with compact pilot 
Bethle 


unit. Illustrated descriptive folder 
hem Foundry & Machine Co 


58L Corrosion-Resistant Lining. Kel-F Lami- 
nate, made by United States Gasket, is re 
sistant to acids, alkalies, oxidants, and sol 
vents up to 350° F 


(Continued on page 70) 
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Twin Shell Blenders 


This man is expanding tube ends into the tube 
the “ of a shell and tube heat 
exchanger that holds each tube in place. By 
doing it electronically, with the equipment you 
see the of 
joined to the face of the exchanger with exactly 
the 


sheet inner face” 


here, circumference each tube is 


Same pressure. 


This minimizes the possibility of leaks develop- 
ing 
of tube ends are involved, as they are in many 
of P-K’s special exchangers. 


even when a mile of tubing and hundreds 


But fabricating procedures like these are only 
part of the story 


Every P-K unit is “computed” 
for its thermal rating and design. 


Patterson 


This automatic check of 
is not only a safeguard but can often save 
And it P-K to give a full 


complete guarantee that each unit will perform 


a unit's thermal rating 
you 
and 


money allows 


at its rated heating or cooling capacity 


An increasing number of processors, engineers, 
P-K’'s 
tion and testing procedures 


and double-check, 
would be pleased to design 


and contractors have come to rely on 


painstaking fabrica 
and their check 
the rm We 


and build exchangers for you. 


of a unit's 


il rating 


Inc., 1740 Hanson 
Penna. Offices in 


The Patterson-Kelley Co., 
Street, East Stroudsburg, 
principal cities. 


Kelley 


Chemical K Division 


Auvtoclaves Pilot Plants 


Heat Exchangers 


Lever 


Ribbon and Double Cone Blenders 
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+ Doors 


How electronics makes 
: 
 —P-K exchangers better than ever 
(vol 53, No. 4) @ 6§ 


MATERIALS (Cont.) 


319 Asbestos Fiber Gasketing Materials 


Effective at flange temperatures to 


and internal liquid pressures to 500 
sq.\0. Available as roll goods, sheets 


cul parts Armstrong Cork Co 


320 Carbon-Based Filteraid 


uct of Great Lakes Carbon Corp, is 


Nerofil, prod 
to be an entirely new type of filteraid 
made tron 4 special forrn of carbor 
processed to give filtering qualities Tech 


nical Bulletin 


371 Free-Flowing High Purity Piperazine 
Available in commercial quantities. Deriva 
tives are proposed for use as rubber a 
surface active 


celerators and stabilizers 


agents resins and polymers Jeflersor 


Chernucal Co 


322 «Plastics Catalog and Price List, 62 page 
sheets, rods, and tubes + 


Vinylite 


catalog lists 
Lucite Plexiglas Polystyrene 


Polyethylene and many other  plasti 


Kaufman Glass Co 


323° Report on Protective Coatings. Cor 
p.ehensive brochure discusses organi " 
organi metallye and combination coatings 


and linings Sample specification sheet 


Metalweld, tne 


324 Titanium and Zirconium Electrodes 
Bulletin gives maximum sizes, rough weights 
of consumable electrodes in titaniun ze 
ther refractory metals. Oregor 


conium, and « 


Metallurgical Corp 


“Nyla 


scribed in broct ‘ 


325 Polyamide 


flow” pressure tubing de 


Tubing Bulletin 


from The Polymer Corp. of Penns 


Available sizes and installation informe 


326 Lead Linings, lead 
homogeneously bonded to steel 
onditions 


excelled for orrosive 


from Republic Lead Equipment Co 


327) High-Temperature Insulating Material 
19278 insulating material is made of flex 
ible straight- weave continuous filament gla 


silicone 


fabric coated with a modified 


resin Technical data from Westinghouse 


Electric orp 


Alloys 


Colmonoy 


328) High-Temperature Brazing 


Four page catalog from Wall 


Corp gives shear strength elongation 


oxidation resistance tensile strength of 


Nicrobraz brazing alloys. Ulustrated chart 


329 = Plastic-Coated Pipe and Tubing. | 
page folder gives details of X-Tru-Coat 


and tubing, product of Republic Steel 


330 Spun Steel Tubing. Useful 


data and information for solving 1 
product problems 64-page bulletin 


American Cast lron Pipe Co 


SERVICES 


331 Interpretive Research 
Corporation of America specializes 
creation, development, and app 
precise heat ar d f nd pro essing tec? 
and constr 


and materials Design 


services 


66 
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332 Safe Handling Chart for Caustic Soda 
Wal hart on sate handling and unloading 
cars offered by So! 


of caustic soda tank vay 


Process Divisior Allied Chemical & Dy 


333 Plants and Processes for Fats and Oils 
Complete engineering ar d onstruction ser 
vices offered by Blaw-Knox Co. described 


20-page t eti 


334 Nuclear Consulting Services. From ex 
perimental work through reactor and ta 
tes desigr Brochure fron Walter Kidde 


Nuclear Laboratories, tn« 


335 Private Service Radiation Facility 


Radiation Applications Inc., announces open 
ing of its Industrial Radiation Center in 
New York 


ontract basis 


Available on both service and 


EQUIPMENT 


335 Clad Steel Equipment 


properties of clad steel 


28 page bu! 
letin describes 
fabrication procedures equipment design 


considerations. R. E. Moyer, Ir 


DEVELOPMENTS 
OF THE MONTH (Cont.) 


388 Tube-Type Cooler, An attached tube 
type cooler featuring a new concept in dis 
sipating heat from fine particle rotary kiln 
products is being manufactured by Allis 
Chalmers 

The improved cooler consists of a series 
of 3 to 5-ft. diameter and 15 to 20-ft. long 
tubes attached to the kiln ends parallel to 
the kilm shell te form a nit rotating in 
tegrally with the kiln. Within each tube 
4 series of spiral baffles which cor 
material and serve 4s an intermediate 
the transfer of heat 

In operation, the cooling air is induced 
into the tubes through the discharge open 
ings and moves through the spiral baffles 
The hot kiln product drops into the tubes 
at the other end, filling each tube to about 
one-half its volume. As the material a 
uphill through the tubes it transfers 
heat to the rotating spiral bafties 

This type of tube cooler is said to be 
especially suited for cooling fine and soft 
materials because there is no tumbling 4 
tion or violent ontact with the air stream 
t ause dust losses. Circle number 388 on 
Data Post Card for further informatior 


Continued on page 68 
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337 High Temperature Limit Control 
Product of the Partlow Corporation, Model 
HL 15-10 mercury therma ontrol is de 
signed for fast-acting precision control of 


critical temperatures Bulletir with cor 


plete specifications 


338 Unit Steam Generator. Can be fired 
with light or heavy oil or with combination 
Bulletin with performance 


Preterred Utilities 


of gas and oil 
chart and dimensions 


Manufacturing Corp 


339 Direct Mounting Totally-Enclosed Mo- 
tor Accurate aligr ment is provided by 
a totally-enclosed, NEMA style “C” bracket 
with tapped holes for bolting from the 
driven equipment side In ratings from 1 
30 hp 
S. Electrical Motors 


Technical data available from 


340 Portable Mix-Muller Specifications 
application data, and general arrangement 
drawings of 3 cu. ft. capacity unit. Comes 
equipped with dust-tight hood, 3 hp. motor 
and starter and 25 feet of power cable 
Bulletin from Simpson Mix-Muller Division 


National Engineering Co 


341 Industrial Blowers Bulletin from 
General Blower Co. describes all types of 
air moving Stainless steel 
neoprene coated, and chemically coated 


nits available for corre ve conditions 


342 Nozzle Catalog. 30 page catalog with 
detailed engineering orr on and speci 
‘ ations of ful ne in strial nozzies 


Spray Engineering Co 


343 Sealless Plastic Pump. Sealless plasti 
pumps, manufactured by the Vanton Pump 
& Equipment Corp have been sed with 
complete success ir » transferring of tri 
valent iron compounds nm solution Liter 


ature 


344 Forged Needle Valves. Hoke Inc. in 


troduces a new series of small forged 
brass needie vaives, angie and stra ght pat 
tern, employing an O-ring stem seal. Com 


plete information from manufacturer 


345 Sealless Centrifugal Pumps. No me 
chanical seal. no stuffing box Lubrication 
by fluid 
Chempump Corp 


automatically provided being 


pumped. Bulletin 
Model 


Positioner provides 


346 Electro-Pneumatic Positioner 
Electro-Pneumati 

valve positioning whict directly propor 
tional to DC signals No transducer 
required, full 100 Ib./sq.in. plant air sup 
ply an be used Bulletin from Conoflow 


Corporation 

347 Indicating Pneumatic Controller Data 
Temperature ranges between and 1,000°F 
fron 0 to 1,000 


tt sa. All technical details in t letin 


and pressure ranges 


from Minneapolis-Honeywell Regulator Co 


348 Venturi Tube Information Design 
features, dimensional data, capacity tables 
recovery tables in new bulletin offered by 


Builders-Providence, Inc 

349 Bronze Valves. Bulletin gives physical 
haracteristics and nstr tior Jetails of 
ne of solder end and silver-braze end 


Continued or page 468 
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High Speed Reduction Micron 
Sizes Attritional Heat! 


An ideal Grinder for the 
production of Insecticide 
Compounds from DDT, 
Aldrin, Dieldrin, BHC, etc. 

The increased surface area 
from this type of grinding 
meons greater bulk, for bet- 
ter dispersion and wettability, 
requiring less amount of wet- 


's 


a 
2 
« 
E 
a 
a 
z 


Desired capacity 


Sturtevant Micronizer* Grinding Machines Give 
Greater Finenesses than Tube or Roller Mills 


look at the record! 30 inch model re 
duced titanium dioxide to | micron 
and finer at solid feed rate of 2250 Ibs 
24 inch model reduced DDI 
to 3.5 average microns — 
1200-1400 Ibs. per hr. 8 inch model 
reduced Procaine—Penicillin—to 5 to 
20 microns—up to 20 Ibs. per hr 
Couldn't you use milling performances 
like these? 
No moving ports. The particles grind 
each other. High-speed rotation and 
violent grinding impact of particles are 
caused by jets of compressed air or 
steam at angles to the periphery of the 
shallow grinding chamber. There are 


no problems of attritional heat. Cen 
trifuga! force keeps over-sized particles 
in the grinding zone. Cyclone action in 
the central section classifies and collects 
the fines for bagging 

Instant accessibility, easy cleaning. 
Micronizer® Grinding Machines come 
in seven sizes each one constructed 
for quick accessibility and easy main 
tenance (typified by the “OPEN 
DOOR” design in other Sturtevant 
equipment). Grinding chambers range 
from the 2 in. laboratory size with 
“2 Ib. per hr. capacity to the 30 in 
size which handles up to 3000 Ibs 
per hr 


* Registered trademark of Sturtevant Mill 


STURTEVANT 


Dry Processing Equipment 
The “OPEN DOOR" to lower operating costs over more years 


GRINDERS 
GRANULATORS 


CRUSHERS + 
BLENDERS 


MICRON GRINDERS «+ 


SEPARATORS 


CONVEYORS + ELEVATORS 
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Boston 22, Mass 


ton Street 


135 Clay 


STURTEVANT MILL COMPANY 


Please send me your Micronizer* Bulletin | 
Also bulletins on machines for: 


vo 


USHING 


CR 


v 
(15 in, diameter i 
( = 
ting agent. (4 he AS grinding 4 
- > N 
IN “PACKAGE UNITS" “i 
vant engineers — with their 
lems. If you want to accomplish — ££. : 
the most effective grouping of in. 
a Micronizer* Grinding Machine tal A 6 
with necessary compressor, + 
pay you to investigate. Check 
| ? 
= G - 
> 
a a 
=# 6 3 
sa 
<= 
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EQUIPMENT (Cont.) 353 Induced Draft Cooling Towers 
bronze valves in gate, globe, and che CIRCLE your Data 

R-PEC Valve Division, Americe cents air condition de Service requests on 
the handy postcard 


350 “Shear-Flow” Industrial Mixers on page 62 to 
ter rotating impellers produce dout 354 Automatic Control Systems. New sy 


ter ng introduced by the Rockwel > GET up-to-the-minute 
Manufacturing Co., provides automat catalogs, data sheets 
and bulletins on new 
chemical products, 


Impervious Graphite Cascade Coolers processes and equip- 


DEVELOPMENTS 9 with diagrams, photographs, break ment. 


Falls Industries, Inc 


at the meter Details ir 


389 Controlled Volume Barrel Pump 356 Pneumatic Transmission System. Me: 


Milt ip 367 Stainless Steel Liquid Meter 
anise produces output air pressu 


wettec 


parts of au 


varies direct! 
ant non meta 


ozz orifice plate 


x Valve & Meter Co 


100 gai./min. fo 
Meter Co 


357 Drying and Calcining Equipment 


Bertientt & Snow Co. offer wide sek 368 Pressure and Differential Pressure 
Transmitters. “Nu!!-balan rinciple 
research and pilot plant equipmer 
and alcining Rental or permit greater ompactne red e 


basis Bulletir 


weight, permits easy 

public Flow Meters ¢ 

358 Controlled Volume Pump 

head mounting. Pumps toxi corre 369 Precipitator Automation System. Figh! 
als from 55-gallon barrels page bullet: with ve charts give 


technical details « new search-Cottrell 


sySterr Bulletir 


re to 100 Ib. /saq.iv Ad table capa 


359 Differential Pressure Sensing Unit. For 370 Water Demineralization System. | 
nt of differential pre f 
q 4 leve Act 
transmitter 
istrument Corp 


360 Self-contained Pump Seal. A compact 371 Radioactivity Instrument Catalog 


nit for se in all types of jet water 5 ry lear-Chicag Cor; fla, 
ps and reduction nit Techr 

m Garlock Packing Co 

372 Control Systems. | 


ner re 
€ 


361 Water Still Catalog. Barnstead Sr 


Demineralizer fiers 48-page 


fur packag til and 
trom Norwe 
362 Water Softening Equipment. 


( 


373 Continuous Carbon Monoxide An- 


alyzers f automat lerrupted 
363 Laboratory Glass Catalog | Appliances ( 


16- page 


374 Multi-Louvre Dryer Book 

outs, dimer 
Ce 

364 Heavy-Duty Vessels and Equipment ) rom Link-Belt ¢ 


Evaporators vac m par va ’ rystal 
lensers. v m filter 375 pH Electrode Data Sheet. Engi 
sheers heat exchangers feature and rder j 


slin-Birmingham Manuta 


35 Continvous Flow Oxygen Analyzer 


Employ hithere al phot 


365 High-Speed Automatic Weighing Unit 


‘ ngarry tw tatior weig 


376 Technical Glassware Catalog 


es 3 ems st 


entific glassware. Kontes G 


377 Shredders, Grinders, Hashers 


re tune § 


352 Four Way Selector Valve 
rate trol wt ‘ y 366 c 


ontinuvous Digester for Pulp Mills. & 


t from the Pandia 
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ing ‘ 
fr Gabb Spe Products, Ir lustrates 
ze range apy specif ations ana 
er ve feature 
355 
n-re 
ing and pumping toxic or corrosive chen tube, flow Bulleti 
rectly fror ‘ ' wie Neptune 
proces 
by > The 5 ny ‘ nply set m the barrel 
head with the liquid end immersed in the re 
1oOn or corrosive f 1 A hose or pipe is 
connected t the d harqae onnect and 
the electrical nnected to an outlet 
Jp 
Milton Roy 
} er 
A 
All 
} 
3 
q N 
inst ent 
f pre ea 
flerentia 
nperat Bullet 
ane Ihe 4 p then 4 eeds to empty the c tre 
| the ha the pre ner ed 
rate 
Linpty barre are and q kly 
placed thout addit piping. Cor ve 
fox have be tra te ed 
elevated ter tank mad berre 
be sted near the 5 ‘ Repetitiv yi yl lay 
pumping accuracy sbout e per cent page psy 
Capacitic we adjustable ver the entire ew |6-page 
ranqe the pump troke lengt 
sdiustment Circle number 189 «on «Data 
t t Card tor turther for stior ering 
turing Co ‘ ble and tainte t tings for 
pipeline pH measurement eeds & Nort 
ete ethod { ' etection and he 
accurate seurement of trace handles wide variety of dry products ove 
= solidated Electrodynamics Corp peed f 4 nits pe ninute. B et : 
‘iy lengarry Processes, In 
“Rigid 
feed | Unit pple pag y ’ wood ct rubber trus fruit 
acu tlet « Black Clawson ( describes and illustrat waste ef eftrey 
tions Informati tr pray } yate the pe Many 5 sod te Via 
Co dray ed peat 
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DIATOMITE FOR NON-FILTERAID USES 


The versatility of diatomite products is 
exhibited to a remarkable degree in the 
non-filteraid uses. A comprehensive re- 
view of these applications would fill a 
book — hence, only a few highlights 
here. 

CHEMICAL PROPERTIES. In many 
of its applications as a filler, diatomite 
is chosen because of its inertness. The 
calcined and flux calcined grades are 
outstanding in this respect. In most 
compositions these grades exhibit no 
solubility or adsorption whatsoever. 

On the other hand, non-calcined (nat- 
ural) diatomite is extremely reactive, 
particularly to alkalis. While no funda- 
mental studies on specific reaction rates 
have been reported in the literature, 
considerable work has been conducted 
in industrial laboratories. These experi- 
ments have shown that natural diato- 
mite is intermediate in reactivity be- 
tween crystalline forms of silica and 
silica gel this follows, of course, 
from the fact that natural diatomite ts 
hydrous silica. Natural diatomite has 
tremendous surface area in proportion 
to weight; that from certain deposits 
has nitrogen adsorption surface areas 
exceeding 35 square meters per gram 

Thus, the diatomite industry pro- 
vides a naturally-occurring mineral, in 
a variety of carefully controlled grades, 
priced in the range of other non-metal 
lic minerals, which has the characteris- 
tics of manufactured products, such as 
silica gel, which cost several times as 
much 

Several uses have been made of this 
property of natural diatomite. For ex- 
ample, the high reactivity of diatomite 
to alkali has been used to control dele 
terious effects occurring when high 
alkali Portland cements are combined 
with reactive aggregates. No known 
naturally-occurring material reacts 
more rapidly with free alkali in cement 
slurries than does diatomite. 

The insulation industry uses a large 
tonnage of diatomite to produce pre- 
cast and other forms of thermal insula- 
tion by the reaction of hydrated lime 
and diatomite. This reaction, suitably 
catalyzed, is so fast that solid gels may 
be formed by heating to 175° F. for one 
minute. This permits rapid stripping 
from the molds to hold product’ on 
costs in line. 

Such fast reaction presents profitable 
possibilities in the production of other 
lightweight products in the range of 
5-25 pounds per cubic foot. 


Paul W. Leppla 
Technical Director 


(Advertisement) 


@ CALCINED 


@ NATURAL 


Since Dicalite ts essentially hydrated amorphous silica, 
it is inert... we've stressed the point for years. But it 
might be noted that there ts an exception. The natural 
grades of Dicalite (meaning not calcined or flux-calcined) 
are extremely reactive with alkalis, a property made use 
of in the cement and insulating fields, and one which 
should be of value if you are concerned with certain types 
of lightweight materials, or processes requiring solid gels 

In the vast majority of applications, though, Dicalite 
‘filler’ materials are completely inert, for all practical pur- 
poses. Furthermore, the unique characteristics given by 
the shape and structure of the diatomite particles provide 
several other desirable properties... great bulk in rela 
tion to weight, which gives bulking without significant 
increase in weight... tremendous surface area in relation 
to weight...extreme porosity, making Dicalite highly 
absorptive and also lending both heat-and-electrical re- 
sistance. These are the principal values of Dicalite filler 
materials; there are others 

Dicalite’s engineering service will be glad to advise 
with you on your particular problem, or you may obtain 
additional information by writing 


DICALITE DIVISION GREAT LAKES CARBON CORP 612 5 FLOWER ST ANGILES 17 
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EQUIPMENT (Cont.) 


378) =Packaged Air Compressor. The “Chan 
nel-Flo two-stage 200 motor 
compressor, product of Ingersoll Rand Co 
is available in |'/7 and 2 horsepower sizes 


Technical bulletin 


379 =Water and Waste Treatment Catalog 
Covers specific eq Jipment in municipal, in 
dustrial sewage and industrial waste treat 


ment fields 12 pages. Infilco, Inc 


380 Corrosive Fume V quip 
10- page report from Heil Process Equipment 


Corp Recommended exhaust rates, pro 
cedures, air flow charts, types of systems 


Equipment and applications 


381 Aluminum Bronze Pumps for Salt 

Water Construction details specifications 

performance curves dimensions Goulds 


Pur ps Ine 


PRODUCTS ADVERTISED IN THIS ISSUE (Cont.) 


59A Pump Catalog. Condensed catalog 
shows complete line of Aldrich direct flow 
pumps, especially suited to chemical process 


service Aldrich Purnp Co 


60A Fertilizer Plant Design. Flucr Corp 
offers completely integrate d services to the 
fertilizer industry de sign, construction, and 


processes 


65A Heat Exchangers. Painstaking fabrice 
tron and testing procedures employed by 
the Patterson Kelley Co. assure satisfactory 


pe rlormance 


67A Grinding Machines. Micronizer Grind 
ing Machine manufactured by the Sturte 
vant Mill Co are available in seven sizes 


Capacity up to 3,000 Ib. 


69A Diatomite Filler, Literature from Dice 
ite Divison, Great Lakes Carbon Corp de 
cribe v and applications of Dicalite 


filler materials 


Lithium Data Sheets. Technical date 
on lithium metal, metal dispersions, metal 
derivatives, and salts Lithium Corp. of 


America 


73A Horizontal Filters. Bulletin trom tn 
dustrial Filter & Pump Mtg. Co. gives con 
plete technical details on line « f horizontal 


filters 


Motorpump Catalog. ingerso'! Rand 


otorpumps operate in an position resent 


no alignment problem, need no baseplate 


or coupling. Complete bulletin 


75A Plant Design and Construction. Single 


responsibility contracts as offered by J. F 


Pritchard & Co. are the key to a successful 


construction job 


76L_ Filtration Catolog. Specifications and 
technical data on line of filter presses. D. R 


Sperry & Co 


77A Vinyl Resins. Complete line of 
engineered to your specific needs Con 
plete information from Chemical Sales Divi 


sion, Firestone Plastics Co 


78A Magnesia Insulation. Unexcelled for 
temperatures up to 600° F Technical data 


on Johns Manville 85 magnesia insulation 


82L Corrosion Resistant Linings and Brick- 
work Cements linings oatings rigid 
plastics Engine ering and construction ser 
vices Bulletin from Atlas Mineral Products 
83A Low-Nickel Stainless Steels Data 
sheets from Crucible Steel Co. of America 
give properties of Rezistal type 201 and 
202 

85A Anode Connections. for mercury cells 
Great Lakes Carbon Corp 


Spray Drying System Uy 


density and particle size with 
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consumption. Bulletin from Nichols Eng: 
neering & Research Corp. describes “Nerco 


Niro” system 


87A_ inert Gas Generators. Easy to operate 
start quickly, give continuous output around 
the clock. Bulletin from C. M. Kemp Mfg 
Co 


88L Entrainment Manual. New, illustrated 
l6é-page “Schuylernit Entrainment Manuva 
shows how to get clear positive liquid 
vapor separation in vacuum and flash tow 
ers, absorbers, scrubbers, evaporators, & 


distillation equipment achuyler Manuf ac 


tuning Corp 


89A Lummus-Designed Beryllium Plant 
New plant, designed by the Lummus Co 
for Beryllium Corp., scheduled to start up 


in August 


90L Alloy Castings. Static high alloy and 
centrifugal castings. Duraloy Co 


Research Facilities, Research activities 
of Curtiss-Wright Corp. extend into elec 
tronics, atomic power, aviation, metallurgy 


plastics, ultrasonics 


93A Drying Services. Proctor & Schwartz 
Ine offer integrated service for the ec« 


nomical solution of any drying problern 


Eight-speed Viscometer. Easily oper 
ated, portable instrument provides precis 
measurements directly i entipoises Brook 


field Engineering Laboratories, Inc 


95A Batch and Continuous Kilns. 3 types 
for wide variety of pre-heating, processing 


and disposal operations Bartiett-Snow 


Venting Manual. Describes comple 
line of storage tank safety equipment. Pr 


tectoseal Co 


97A Horizontal Filters. High capacity per 
youl area, multistage counter-current wast 


Bulletin from Dorr-Oliver 


98L Woven Wire Belts size, mes 
or weave in any metal r alloy 130-page 
reference manual trom Cambridge Wire 


Cloth Ce 


Continued on page 72 


DEVELOPMENTS 
OF THE MONTH (Cont.) 


390 Heavy-Duty Industrial Air Compressor 

According the manutacturer the Joy 
facturing Ce the WN.-224 

package type 

at sv ? 


2418 1 


lesig 


stages 


standard single 
abie 
ese! engine 


ombine 


Detailed specifications are available from 
the manutacturer Circle ¢ nber 390 oF 


Data Post Card for further informatior 


Continued on page 72 


Lar 
—, 
rated fr 6,048 ft. /min., de 
pending on motor horsepower. The nit 
J a four-cylinder, double-acting, water-cooled 
4 nachine of achieving 
j final pressure in two 
7 
: J 
> may be 
4 


! 
HIGH ENERGY 


fuel for thought 


Tue fuel propellant of the future may prove to be an inor- 
ganic material, with metallic properties, capable of releasing 
tremendous heat burning capacity. Such an inorganometallic 
will likely contain a compound of lithium. For lithium offers 
uniquely valuable properties . . . properties that aid in con- 
tributing an unusually high power-to-weight ratio so neces- 
sary for military missiles and rockets. 

Lithium, for example, combines low density with high heat of 
combustion to give a much sought after ratio of extraordi- 
nary chemical energy per unit of weight. On this score alone 
it proves of inestimable value. 


Will these properties improve your product? 


. . low density ... high flash point 

... high heat capacity ... easily cut with a knife 

.. high heat of fusion ... ductile, can be extruded and rolled 
... chemically reactive ... readily melted or cast 

... low melting point ... lighter than magnesium or aluminum 


...can be dispersed in suitable media 


Consult our PR&D department on your use-research problems. Up-to-date 
Product Data Sheets on lithium metal, metal dispersions, metal derivatives 


and salts are yours for the asking 


eee Lrends ahead industrial appli ations [or lithium LIT H lJ M ( 0) RPO) R A] | 0) N 


OF AMERICA, INC. 


7540 RAND TOWER, MINNEAPOLIS 27, MINN, 


PROCESSORS OF LITHIUM METAL. METAL DISPERSIONS» METAL DERIVA- BRANCH SALES OFFICES: New York « Pittsburgh « Chicago « MINES 

TIVE Amide « Hydride « Nitride « SALTS: Bromide « Carbo: ste - Chioride « Custe H City juth Dakotas Bessemer City, North Carolina Cat Lake, 
Hydroxide « SPECIAL COMPOUNDS Aluminate « Borate « Borosilicate « Cobaltite Manitoba « Amos Area, Quebece PLANTS: St. Lows Park, Minnesota « Bessemer 
e Manganite « Molybdate « ate Titanate « Zirconate « Zircomum Silicate City, North Carolina « RESEARCH LABORATORY: St. Louis Park, Minn, 
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PRODUCTS ADVERTISED IN THIS ISSUE (Cont.) 


99A Nitrogen Gas Generator 
pea kaged made by Gas Atrne 


Ir 


101A Heat Transfer Medium | 
applications af temperat 
50” 


w Chem 


102L Dise-Roll Mill 
ad stat le 
grinding 
or table n from Hardi 


103A Heat Exchangers. Heatin« 
scientifically arranged to increase 
fer and te ave floor pace 


Alberger Heater 
Div mn, Adsca tndus s, Ine 


104TL Scale Feeders. Merch 
fre 


feed rate 


10481 Chlorinators and Chemical Feeders 


water treatrnent and 


105A Sulfur Used in Propellents 


bher ontamimng large 


DEVELOPMENTS 
OF THE MONTH (Cont.) 


Twelve-inch Pilot Still. Still is shipped 
elf-contained packag vi 


and water outlets 


Centrifuge! Pump Bulletin re 
70 ga 


Easterr 


107A Stainless Steel Circles 
nedium size ‘ ofter 
Large 
Ine 


109A Fire Pumps. Al! sizes for all ind 
trial and municipal requirements Detail 


rom Fairbanks Morse 


110L Centrifugal Blowers. Uniforr 
of air or gas without use of 

with omplete specifications 

ts Connersville Blower 

111R Mist Eliminators. Metex mis 


nat sa omplete liquid-vay 
Metal Textile Cory 


112t Filter Papers 
nished without t 


113R Automatic Weigher. The Au 
tion syster nq patented Thayer 


Leverage System give guaranteed acc 


Steam-Jet Evactor Units Absolute 


pre res dowr to 50 microns Hg abs 


Mixing 


Double-arm 


and Grinding Equipment 
kneaders three-roller mill 
jetank mixer Complete informatior 
se and other types of similar equip 
Charles Ross & 
Fullers Earth 


Processed Meshe 


from 2/4 to 200/up. Special meshes also 
Floridin Co 


ivailable 


116B Welded Chemical Vessels. in ai! 
carbon or stainless steels, 
Bulletin from 


es and types in 
rv f special alloys 


e Manufacturing Co 


117TL Drum Reconditioning Machines. Gilco 
Mode DDM-53U removes dents from 
15 gal. closed steel drums. De 


L. M. Gilbert Ce 


117BL Gear Pumps. Bulletin from Schutte 
mid Koert y Ce describes complete line of 
or | and scope of engineering ser 


able 


117R Chemical Process Dryers 
batch for laboratory or product 


agent's Sons Cory 


118L) Tower Packings. Sizes, weights, sur 
s types described in bul 


ce A. Knight 


ea of var 


118BR Heat Exchange and Process Equip- 


ment Condensers evaporators reactors 
vessels, heat exchangers, et Bul 


n Manning & Lewis Engir eering Co 


1I9TR Grinding Equipment. Attrition mills 
breakers crushers me ils, granula 
tors and related equipment. The Baver Bros 
etir 
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119BR Spray Nozzle Catalog. 
for washing, cooling; processing, | 
ing, dehydrating, etc. Binks Ma 
Co 


120L Process Equipment 
showing facilities and ser 


Birmingham Manufacturir 


120TR Jobs for Designer 


ment mechanical 


wanted by DuPont. Many 


120BR Thermo-Panel Coils 
pif oils in many proce spf 


increased efficiency. Dean Pr 


121TR Pyrometer Indicator 
null balance, potentiome 


inch double scale 


Electric Co 


121BR Liquid Filler 
steel nit combine 


speed, and 4 racy 


124TL Plastic Construction Material 


or ombine 


124BL Spray Nozzle Data 


og from the Spraying Syste 


125R Aero Heat Exchanger ngara Se 
95 of 
Niagara 


tional Aero Heat Exchanger 
ooling water cost Bulletir 


Blower 


127TL Heavy-Duty Steam Coils 
ture assures drainage ondensate 
Details 


installed 


Rempe Co 


127BL Pyrex Sight Glasses 

y 9g 
precision-ground from heat-resis 
plate glass Swift Glass Divisi 


Lubricator Co 


127R Non-lubricated Plug Valves. Model: 


in broad range of materials—also with 


Teflon-faced plugs DeZurik Corp 


128L Polyethylene Lab Ware. Brochure de 
scribes complete line man factured by Ace 


Glass, Ine 


129L Nickel 


Fabricators, Inc 


Alloy Equipment Misco 
specializes in the fabrica 


tion of process equipment in nickel alloys 


129R Silicone Defoamer. free sample of 
Antifoam 8B furnished on >s Dow 


Corning Corp 


138BL Batch Mixers. 
100 to 8,000 Ib. per batch. Technical litera 


from H. C. Davis Sons’ Mill Machinery 


capacities 


Co 


139R pH and Chlorine Control Handbook 
Gives theory and lication of pH control 
Describes full line 


W. A. Taylor & Co 


IBC Engineering and Construction Services 


Ralph M. Parsons ( ts me * the 
portant chents wt they have served 


during the past year 


OBC Mixers. Resear 
ing Equipment ( 
of erate work 


ent fluid mixing 


Y dify 
phere »mplete catalog 
min., pressures to 65 |lb./sq.in. In 
i dustries, inc 
proce 
Dowtherr ilable from trument designers 
te onde 
ml Ca replace 
led plicat wit 
ge Co 
The MiniMite 
Mini 
surface type 23 
tran deliv Bulletin from Th 
vers 
tre 
s? taimiess 
i Scale Feed npacines molicity 
4000 j eli Arthur Colton ‘ 
2 per minute require no adjustment for de separa , 
tity changes Wallace & Tiernan, Ine s knock 
nusual che |, electrica 
B etir 
| Se mechanical, and structural properties. Ava 
For shine Test run samples fur able in sheets, angles, bean ha 
si purification, industrial waste and sewage ligation. Eaton-Dikemar formed shapes. Strick Plastics Cory 
treatment. Wallace & Tiernan, Ine 
ns 
weigl 
he (he per Plate 
entage of sulfur, finds use in solid fuels y 
i for rockets. Texas Gulf Sulphur Ce Thaver Scele Con , 
1 fea 
Croll-Reynolds 
fror 
391 
a cha € rcies 
i ly power | ediate 
‘ 
operator lt features a film type preheater Swift 
pound per self-cleaning of 
tainiess steel construction throughout, and —“C;isSC‘CNSSCis 
its capacity range Circle 391 on Data Post SCS ; 
RI 
la 
| 
nm line [| 
pe 
ip, | 
eee ™.- 
i h department of Mix 
ra — ing toward nore et? 
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How Industrial Filter gets the profit 
out of fruit juice “Tank Bottoms” 


that drop the cake directly into a truck for fast clean 
recovery of solids. 


The trouble with natural fluids is their variability—not 
only differences in batches but their tendency to stratify in 
storage. The latter was the problem in handling fruit juice 
at an eastern plant—the bottom layers in tanks were 
heavy with particles of veluable crystallized sugar that 
were lost in clarification. \ ‘ith their new Industrial filter 
system they extract the sugar at a handsome profit that 
paid for the system in a few months. 


Industrial’s Horizontal Filter clarifies juice and recovers 
sugar in one continuous operation. The filter is first 
pre-coated and clarification established. The juice is then 
flowing from the storage tank thru the filter and on to the 
processing lines. After the filter leaves have built up the 
maximum coating, the filter is blown dry and a mixture of 
water and air is injected under pressure. The water dis- 
solves the fruit sugar and is continuously filtered out until 
the sugar content drops below 2% of soluble solids. The 
filter is then emptied, opened and the cake is recovered. 
Most Industrial Horizontal Filters have mechanical shakers 


Industrial engineered filtration is not only cost saving... 
it's downright profitable! Besides the lucrative recovery 
of solids, this up-to-date unit operates at a high filtration 
rate, it requires only one man to run it, it eliminates the 
buying and washing of filter press cloths, and its all-around 
efficiency requires less filter aid. 


Industrial produces all types of filters . .. Horizontal, Vertical, 
Tubular, Hydra Shoc . and can recommend, without 
partiality, a filter most suitable to your particular requirements. 
A great variety of cost-saving optional features are available 
and almost all Industrial Filters 

are adaptable to complete 

automation. Intelligently se- 

lected, soundly engineered 

filters can pay for themselves 

in a surprisingly short time. 


Write for Bulletin NH-122, a complete description of 
Industrial's Horizontal Filters. 


INDUSTRIAL 


FILTER & PUMP MFG. COMPANY 


5910 OGDEN AVENUE bd 


CHICAGO 50, iit. 
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you get 


Plant engineers and operating per- 
sonnel who have had experience 
with Ingersoll-Rand Motorpumps 
have found ease of installation of 
special importance and an extra 
advantage over and above Motor- 
pump efficiency, dependability, stam- 
ina and low overall maintenance. 
Motorpumps are compact to save 
space, they operate in any position, 
they present no alignment problem, 
need no baseplate or coupling. 


These are important points to con- 
sider when you want a pump. See 
your local Ingersoll-Rand represent- 
ative or write for the complete bul- 
letin on Motorpumps. 


Ingersoll-Rand 


11 Broadway, New York 4, N.Y. 


MOTORPUMP sizes 4 to 75 hp capacities to 2800 gpm ‘heads to 650 ft | 
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INDUSTRIAL NEWS 


A $2 million petrochemical plant 
that consists of a Udex extraction 
unit will be built by the Vickers 
Petroleum Co. at its Potwin, Kan., 
refinery. Designed by Universal Oil 
Products Co. and to be built by Pro 
con, Inc., the new plant will be the 
first petrochemical plant built by an 
oil company in Kansas, will manufac 
ture benzene, toluene, xylene, and nine 
to eleven carbon chain aromatics 


Three sites in San Diego County, 
Cal., are now under consideration 
for a proposed 20,000 barrel-a-day 
refinery to be built by Cal-Mex Oil 
and Refining Co. Contract for design, 
procurement, and construction has been 
awarded to The Ralph M. Parsons 
Company of Los Angeles. On-stream 
date: early 1959 


Dow Chemical has purchased a 50% 
interest in Sales y Alecalis, S.A., a 
Mexican chemical company situated 
near Coatzacoalcos. Future manufac 
turing operations of the Mexican firm 
involve caustic soda and other alkali 
derivatives, chlorine, and related prod 


ucts 


An engineering and construction 
contract for the modernization of 
Goodrich-Gulf Chemicals’ synthetic 
rubber plant at Institute, W. Va 
has been awarded to the Gurdler Co 
of Louisville. Girdler will convert 
one of the three production lines to 


a cold rubber proce 


Initial production of carbon bisul- 
fide from expanded facilities at 
Cornwall Chemical’s Cornwall, On 
tario, plant has added about 60% to 
the plant’s previous capacity. Contin 
ued growth in production of viscose 
rayon and transparent regenerated cel 
lulose film account for most of the 
increase in demand, but Cornwall also 
announces that new markets are open 
ing, and that the company plans to 
use its own carbon bisulfide to manu 
facture carbor tetrachloride very 


A packaged Girbotol plant to pro- 
duce 1,500 barrels per day of a 
propane-butane liquid hydrocarbon 
mixture by removing 10,000 pounds 
of hydrogen sulfide, will be built by 
The Girdler Co. for Delta Refining 
Co. of Memphis, Tenn. A 20° water 
solution of diethanolamine will be em 
ployed in a liquid phase absorber to 
scrub the hydrogen sulfide from the 
hydrocarbon. The amine solution will 
be regenerated in a conventional reac 
tivator for subsequent reuse in the 


absorber 


| 
- | 
0 
| 
ke 
3 
| 


PRITCHARD’S SINGLE RESPONSIBILITY CONTRACT HAS MORE TO OFFER YOU! 


CONSIDER THE TIME 


modernizing or expanding present facilities, time is 


When building a new plant, 


money. Every extra day of construction means greater 


cost to your company 


CONSIDER PRITCHARD Pritchard's Single Respon- 
sibility Contract saves valuable time by coordinating the 
project from engineering through final testing. Work 
begins on your plant before engineering drawings are 
completed. Pritchard teams work closely together, 


assuring a continuous, rapid flow of activity 


CONSIDER YOUR INVESTMENT 


construction investment to start paying a return as 


You want your 


rapidly as possible; and to free this capital for other uses. 


CONSIDER PRITCHARD Pritchard aids in this area, 
too. First, the plant goes into production quicker, thereby 
producing income sooner and you save interest on your 
invested money. Second, Pritchard's diversified purchas- 
ing experience saves you time, trouble and cold cash by 


coordinating all purchasing of equipment, materiais 


and iabor. 


The performance and 


CONSIDER PERFORMANCE 


efficiency of your new pliant is of paramount importance 


CONSIDER PRITCHARD Pritchard believes that 
coordination of the entire project under one engineering 
service i6 @ prerequisite of a successfully completed 
project. You get complete coordination from Pritchard 
plus unmatched engineering service without paying a pre- 
mium price. Performance of every project is quaranteed 


because Pritchard uses specialists to perform h ginly 


Specialized jobs 


YOUR SPECIFIC INQUIRY IS INVITED. 
SERVING THE GAS, PETROLEUM, CHEMICAL, PETROCHEMICAL, 
PULP, AND PAPER INDUSTRIES ANDO THE POWER PLANT 
NEEDS OF INDUSTRY AND CORPORATE UTILITIES 
4 
(NOUSTRY S PARTHER SOR PROGRESS 


Pritchard «co. 


. ew “6 
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SPERRY 
FILTER PRESS 


IS THE MOST POPULAR 
AND MOST PROFITABLE 
METHOD OF FILTRATION 


Superior Performance —The Sperry Filter Press can thor- 
oughly wash the cake while it’s still in the filter press 
chamber . . . deliver the filtrate to a higher level than the 
filter .. . filter emulsions .. . deliver the driest cake 

and produce an outstanding product of uniform purity and 
stability. 


Versatility—Sperry Filter 
Presses are made in a variety 
of models and capacities 

for use with any type of filter 
media or filter aid .. . to handle 
the widest range of filterable 
mixtures, including viscous 
materials . . . under a wide 
range of operating pressures 
and controlled temperatures. 


Economy — Sperry Filter Presses are low in first cost 
low in upkeep . . . low in installation costs . . . low in op- 
erating costs ... low in depreciation . . . and long in life. 


Sperry engineers are always available to put all the ad- 
vantages of the Sperry Filter Press to work for you. Write 
today for an analysis of your particular filtration problems, 
or ask for your free copy of the SPERRY FILTRATION 
CATALOG, containing specifications and other technical 
data for your reference. 


D. R. SPERRY & CO., BATAVIA, ILLINOIS 


Filter Plate Presses . Clesing Devices 4 
* Filter Bases 
D. R. SPERRY & COMPANY y 


Batavia, Hinois 


Yonkers, N 


B. M. Pithashy 95 Merchants Ex. Bidg., Name 


San Francisco, Cal. 


Alldredge & McCabe E. 17th Ave. Company 
Denver, Colorado 


Texas Chemical Eng. Co. Address 
4101 San Jacinto, Houston, Texas | 
City State - 


George 8. Tarbox 808 < <n Ave. [) Have your Representative Contact us 
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INDUSTRIAL NEWS 


A $5 million sodium chlorate plant 
will be built at Aberdeen, Miss., by 
American Potash & Chemical Corp 
Initial production will be at the rate 
( 15,000 tons a year, witl pro 


for expansior Completior 


uled for mid-1958 


Plans are in the works for a 5O 
million pound a year vinyl chloride 
monomer plant. Diamond Alkali: ts 
the company involved, location will be 
Diamond's Deer lark Plant at Hous 
ton, LTex., design and engmeering 
in the hands of Scientific Design Co 
and actual construction will be done 
by trown & Root ol Houston larget 


date: early 1958 


Special polyethers for use in manu- 
facture of polyurethane foam plas- 
tics have been developed by Wyar 
dotte Chemicals. Three pluronic types 
have already been held tested, and 
have been found, according to Wyan 
dotte, to offer lower manufacturing 
cost and improved lite for products 


embodying polyurethane 


Construction is now in progress on 
a new plant building for the Griscom- 
Russell Company in Massillon, O 
Special housing is required to provide 
the unusual sanitary, temperature, and 
security conditions needed for devel 
opment and fabrication of the com 
pany’s heat exchangers destined for 


Ab 0 


Design, engineering and construction 
of a new catalytic reformer at U. 5 
Oil & Refining Co.'s Tacoma, Wash 
refinery will be done by Holmes & 
Narver, Inc., Los Angeles, Cal. To 
cost some $750,000, the new unit will 
have a charge capacity of from 2,500 
to 3,000 barrels daily. Completion is 
slated for May, 1957, unit is being 
designed under license from Houdry 
Process Corp., Philadelphia, Pa ) 


Merger of Heyden Chemical and 
Newport Industries is now complete. 
Heyden has acquired the assets of 
Newport and changed if rare to 
Heyden Newport Chemical Corp. The 
companies had total sales of $46.5 mil 
lion in 1955, $34.5 million for first 
nine months of 1956. Newport will 
continue under its present management 
as Newport Industries C i division 


of Heyden Newport 


A 50 million pound a year unit to 
manufacture fluorocarbons will be 
built by Carbide and Carbon Chem 
icals at the company’s Institute, W.Va 


plant 


| 
I 
pla 
| 
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88888 


CENTIPOISES 


EXON 450 Ideal for strip coat- 


strength and durability. 


EXON 461A unique fluorine-con- 


taining resin combining high solu- 


bility, unusual chemical resistance, 


Firestone 


iv 


EXOW 


RESINS 


ings. Good solubility, tensile 


15% 20% 


EXON CHARTS SOLUBILITIES to help you choose the resin 
with properties Pin-Pointed to your special needs! 


heat stability and weatherability. 
EXON 470 } xcelle nt adhe ion 
to metals, alkyd and vinyl sur 
laces, ¢ omy itible with wide range 
of dryit oils, alkyds phe nolic 
melamines, High solubility in in 


expensive solvents, 


EXON 471 Excellent for 
weatherability and durability in a 
protective coating. Corrosion re- 
istant. No measurable change 
alter sunlamp exposure for 360 
hours as 1 mil film. 

EXON 481 Make s possible color- 
ful, abrasion-proof, washable coat- 
ings that resist fading or cracking. 
EXON 485 For superior strip 
coatings. Lower viscosity makes 
application easier and shelf-life 
better. Good clarity. 


INDUSTRY'S MOST COMPLETE LINE OF VINYLS ENGINEERED TO YOUR SPECIFIC NEEDS 


EXON RESIN IN METHYL ETHYL KETONE (wt. basis) 


25% 


T HE special nature of Exon resins “Pin-Pointed 
Properties” to supply specific answers to special needs 
is partic ularly desirable in the manufacture of 
coatings 
Because products and processes vary, Firestone Exon 
has engineered 6 solution resins to help you formulate 
a successful coating. Each resin differs in properties, 
such as the solubility factor charted above, to suil vari 
ous applications, 
One property in common: superior quality of perfor 
mance with the resultant produc tion speed and savings 
hi hy ive m irestone } ron industry's No ] source 
of specifically engineered vinyl resins, 
We suggest you keep this chart handy—to help you put 
your finger on the right resin for you —at a glance 


For com plete information and leer hnical all or wre 
/ 


CHEMICAL SALES DIVISION 


FIRESTONE PLASTICS COMPANY, DEPT. 7461 =, 
POTTSTOWN, FA 
A DIVISION OF THE FIRESTONE TIRE & RUBBER CO, 


~ 
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J-M 85° Magnesia offers excellent 


workability, 


ease of application, accurate temperature control. 


Make your next maintenance job less costly...yet measurably 
more effective... with Johns-Manville 85% Magnesia! 


panning 
practical 


Ar temperatures to 600F, no insula- 
tion is so widely used, or so closely 
associated with economy and 
increased operating etliciency as 85° 
Magnesia. Any wonder, then, that 
71°) of insulation maintenance en- 
gineers responding in a recent survey 
made 85°), Magnesia their first choice 
in its temperature range. 

There's good reason for this over- 
whelming acceptance. In petroleum 
maintenance, for example, the mate- 


JM Johns-Manville INSULATIONS 


MATERIALS «+ APPLICATION 


7B e 


rial's durability, low conductivity, and 
structural strength are particularly 
advantageous in both initial applica- 
tion and during operation. 
Lightweight and readily workable, 
J-M 85°), Magnesia assures fast, easy 
application. In operation it provides 
the ultimate in insulating value 
long life— virtually no replacement 
andthe very minimumof maintenance. 
To assure you maximum value in 
insulation application, Johns-Man- 


ENGINEERING «+ 
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ville offers you complete 
and job-site service 
recommendations by the world's most 
experienced insulation engineers 
plus expert installation by Johns- 
Manville Insulation Contractors 

Write today for further informa- 
tiononJohns-Manville 85°; Magnesia 
Insulation. Address Johns-Manville, 
Box 14, New York 16, N. Y. In 
Canada, 565 Lakeshore Road East, 
Port Credit, Ontario. 


FOR LASTING 
THERMAL EFFICIENCY 


a 
| 
4 4 we 4 


Seattle from Gueen Anne Hill; 


Mt. Rainier in background 


Varshall / Ramstad 


! 
pla it-seein 
head " eattle and 
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of Washington 
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PLANT TRIPS 


This is a chemical industry 


y¢ wont want to miss there 


MONDAY, June 10 


U Plywood Corp 


Borden Co hemical Div 


Boeing Airplane Co 


TUESDAY, june 


Weyerhaeuser Timber Co 


Hooker Electrochemical 

Armerican-Marietta 

WEDNESDAY, June 12 

American Smelting & 
Refinina 

Keiser Aluminum and 


Chemical 


tl 
t} 
he 
‘ 
enter 
9:30 
9.30 
9:00 
9.00 
1:00 
7:00 


Pacific Northwest—a center of the 
chemical industry—is the setting for 
the A.1.Ch.E. June meeting, promises 


MAJOR TECHNICAL PROGRAM AT SEATTLE 


Pennsylvania Salt Manufacturing Co 


trips 


Pulp and Poper 


CHEMICAL ENGINEERING PROGRESS 


ii 
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. 
Tacoma, Washington 
aml ent lea 1 the ! i j conte 
atone wl emical ust the area elute atthe chen il eng 
1 ¢ | June directly to the pulp and pay ist ect ithout a close look at 
9-1. t M all have one n ol refinery complex vn uf ( bogmeerwmy om the Pul | 
thi ire engineet till grow vith « latest enti | Latest m plant, ard 
I} portant ng the Te f 10.000) barrel first an Alaska the Ket kan SOO 
but nian iv if An te 1 i-blase titite puly 
thir pol dural nto the re ist the t ot its 
next eal ils tarted a chemical rin ait 
pray the my will affect the are 
eng trom nm near future. Cine ea | ent ext ipacity have 
che ! i. for hot pulp ar ert ‘ wle la kraft proce 
j oul ‘ lay ‘ 
! tive ire te 
i chean po Air view of the impressive University of 
tentia! of Alaska and British ¢ Washington campus at Seattle 
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to 
PORTLAND 
GON 


SEATTLE 


fe SPOR ANE 


th proce the design tactor in 
olved are detailed 

Continuous pulping! Here ts a sub 
ject the entire industry i tudyiny 
(areat tricle have been made in the 


last tive years, chemical engineers will 


be brought up to date hown where 
the chennueal engineer can best get into 
the field 

By-product utilization is the key to 
the growth of the industry Phat’ 
vhat a lot of expert ay ind the 
chemical engineer is the key to | 
products, One major possibility is di 
methyl sultiele 

\ vinposium chanmman MeCarthy 
reat t pe il voal of tl 
persnul to emphasize the role of the 
chemica n the oper iftenm 
progre of the pulp and pape 
relists It field for the 

‘ il heer 


Data and Calculations 


( engineer iff ilert fo new 
data new procedure i\ cha rial 
bul tet lt enough to 
rate two ron two big on 
Vapor-lquid Ko value will be ex 
plore. the ever-present probles of 
distillation calculations will get some 
new treatment, Computer applicat 
detatled pr ictieal ine ! i 
thorough stucly 

Key words here ire new and con 
bined. New data, new procedure fo 
fivding, using, and computing the data 


wd the combination of new experi 
mental data with the powertul tool oft 


the computer to vet eneimeering work 


clone 


SEATTLE TECHNICAL PROGRAM 


SEATTLE VANCOUVER, B. C. | 
Air Reduction Hooker Electrochemical 1} 
American Marietta Electric Reduction 
Associated Lead & Zinc | 
Borden Co., Chemical Div EVERETT 
Linde Air Prod. (Carbide) Weyerhaeuser Timber | 
Monsanto, Plastics Div Scott Paper Co 
National Cylinder Gas | 
Reichhold Chemicals BELLINGHAM | 
Seattle Gas Co Puget Sound Pulp & Timber | 
Stansbury Chemical 
Western Oxygen, Inc PORTLAND, ORE. & 
VANCOUVER, WASH. | 
TACOMA Air Reduction i 
American Smelt. & Ref Becco Chemical Div. (Allied) | 
Columbia Powder (Olin) Carborundum Co 
DuPont Electro Metallurgical (Carbide) | 
General Chemical Co General Chemical Div. (Allied | 
Hooker Electrochemical Hercules Powder 
Kaiser Alum. & Chemical Linde Air Prod. (Carbide) 
Pacific Powder Co Pacific Carbide & Alloys | 
Pennsalt Chemicals Pennsalt Chemicals 
Philadelphia Quartz Stauffer Chemical | 
Purex Corp i] 
Reichhold Chemical RICHLAND & HEDGES | 
St. Regis Paper General Chemical Div. (Allied 1] 
Stauffer Chemical General Electric Hanford i 
West Tacoma Newsprint Atomic Products Operation | 


| MONDAY, JUNE 10 4 Flow of gases through solid metallic pack 


GENERAL PAPERS I, F. W 


ings. Gas film heat transfer data under 
Woodfield, General steady state conditions and in the absence of 


Electric Co., Richland, Wash., presiding mass transfer effects. 


Approximate Oyerational 
ical Engineering, W 
Mich., Ann Arbor, Mich 


Churchill, Univ. of 


Calculus in Chem ecTROCHEMICAL ENGINEERING (Simultane 
ous with General Papers | J. Schulein, Ore 
State, Corvallis, Ore presiding 


Appre ximations are suggested to extend 
the usefulness of operational calculus in Ce-Deposition of Yin-Nickel Plate from Non- 
solving boundary value problems of interest Aqueous Solvents, T. Campbell and R 


to the chemical engineer 


considered 


Pneumatic Thermometer and Hygrometer, ( 
L. Coldren and E. W. Comings, Univ. of Ill 


Urbana, Ill 


Use of computers Abel, U. S. Bur. of Mines Albany, Ore 

Bright plate was obtained in co-deposition 
of tin-nickel plate (65 tin 35% nickel 
from solvents such as formamide, acetamide 
ethylene glycol and triethanolamine The 


variables are discussed 


New and unique instrument for measuring 


the air temperature and 


humidity in @ hot Metallic Borides and Silicides by Fused Salt 


turbulent stream within a spray. How it was Electrolysis, H. T. Fullam and R. W. Moulton 


sovetoped, how you cen do it Univ. of Wash., Seattle, 
Impact of Natural Gas on the Economy of the Electrolytic deposition of borides and 
Pacific Northwest, ©. A. Trexel, Jr, Stanford silicides of titanium from fused salt batt 
Res. Inst., Menlo Park, Cal Zirconium, n yodenum, and chrorr 
Analysis of plant site opportunities opened pounds also nsidered 
by the advent of natural gas in the region 2 
in 1956 Some Industrial Use Aspects of U. S. Pacific 
Northwest and Alaska Power Potentials, | 
An Experimental Spray Dryer for Product Bloch and J H. Davidson, Ivan Bloch & 
Development Studies, £ J. Crosby and W. R Assoc. of North Pacific Consultants, Portland 
Marshall, Jr., Univ. of Wise. Madison, Wise Ore 
Properties of spray dried materials ob Plant site analys yf Northwest based on 
tained with a specially designed experimental hydroelectric power potential still ntapped 
spray dryer, including effects of certain vari in Canada and Alaska 
able on the relationshis between particle 
inn. of Gin end Ge Horizontal and Vertical Mercury Cell Develop- 
ment in Europe and the United States, H. A 
wiginal drop size distribution of the spray 


Sommers f d Machinery and Chemical 


The Effect of Drying Conditions on the Prop- Corp., New York, N. Y 
erties of Spray Dried Particles, — J Crosby The mercury cell as ed in many countries 


and W. R. Marshall Jr 
Madison, 


Univ of Wis Trend here and abroad t fewer ells of 


larger capacity per cell 


The influence of air temperature feed : . 
Operation and Maintenance of |.T.£. Mechan- 
oncentration and particle size mn the prop . 
ical Rectifiers, 1. N. Cootsona and A. M 
erties of dry particle density, dry particle 
Bretschger Food Machinery and Chemical 
size, and bulk density 
Corp., Vancouver, 
Heat and Momentum Transfer in the Flow of Experience in use of mechanical rectifiers 
Gases through Packed Beds, VB Glaser and as compared to mercury-erc rectifiers in the 
G. Thodos, Northwestern Tech. Inst. Evanstor production of ammor m persulfate. Includes 
il the economics 
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General Papers, Hanford, Nuclear 
& Electrochemical 
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rd General Paper il 
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filtration 
for The Ladies 


tte« 


CHEMICAL ENGINEERING IN THE PULP AND industry's Role in University Programs on Nu Ketone Perona and Georg hod 

PAPER INDUSTRY, James H clear Engineering, McLenegan, Ge Nort! te h. Inst., Evanston, 

bach Corp., Camas, Wash., and McCarthy Electr Richland, Wa kinetics de 


Univ Wash peattie Nas 


Application of Stainless Steels for Combatting 
Corrosion in a Sulfite Pulp Mill, erg 


Ketchikan Pulp ¢ Ketchika Alaska 
zed empha: 


Vhere stainle 


“4 ling industrial Participation in Nuclear 
of Engineering Program, Manhe und RF 
eact md «a wed the defi 


kler, Aerojet-Nucleor a 


nbat rrosive « 


‘ rec 


Continuous Production of Wood C tlulose 
Pulp, | eact ree OF AGN 2 Froth Stratification and Liquid ina 
react winics pe Bubble Tray Column, Crozier and Bry 


factor 
er raged Williams tbe of Mict Art Viel 


esigr perating ar 


Operation Bootstrap, 


tanton, Daystrom Nuclear Division, Wes y 


batch proce 
recta ar 
aldwell, N. J : 
Economic Planning of Kraft Mill Evaporators, A discussion of the varied peacef ay 


iW. G. Dedert, Swensor lications o 


R €E Florine ar 


sporator Ce | ne the ems ine 
Evaporat Harvey, | a the prot facing justry ne Plate Efficiencies for Absorption and Desorp 
Because Kreft mill evaporators are ally ganization, tra g, and staffing tion in « Bubble- rene Column, | A. Warr 
specified on the basis of immediate capacit and Brymer W ' Laiy iM 
future expansion can be e very expensive The Swuberitical Assembly in Engineering Art Mick 
Arbor ic 
By advance planning riginal installa Teaching, W. F. Fagan, University of Florida 
ere pera sriatle 
tion additional capacity can be made available Gainesville, Fla efficiency for a > n whe wid 


he ight-wat ted suberit 


at minimurn Relative before and after 


Dimethy! Sulfide Production From Kraft Pulp eaching in nuclear % ology 1 ol 
ave 
Mill Black Liquor, WG Meyer and J G ’ tase 
Coma, Crown Zellerbach Camas, Wast 
quilibrium in the System Cu-Ne—Dowex 50 
rod been studied yilot plant, a P , 
pilot plant, GENERAL PAPERS II, Brymer Williams, Univ. Washington, Seattle, Was! 
be ndertaken ¢ ’ srae scale marke of Mic Ann Arbor, Mich., presiding fa briue srelatior ‘ the st 


deve! 


Braces let iven. i dir 
c d Kinetic Studies of Carbonation Reactions resin in s 
red Using a Radioactive Tracer, M Hirmmelble hloride nient 


and A. Iniv. of Wash, Seattle, 


alternate separat 


methyl! sulfice an be 99.95 pure 


FILTRATION 


INDUSTRY'S ROLE IN UNIVERSITY PRO- niques to the determination of kinetic rea Paper Sessior EM Tiller SM 
GRAMS ON NUCLEAR ENGINEERING, | fF tion rate constants in heterogeneous systems Houston, Tex., presiding 
Kaufmann, AEC, Washington, D. C., presiding The technique used, with its variations, is ex 
: : pected to have numerous applicat Method for Correlating Rotery Vacuum Filter 
Introduction: Activities of the AEC in Univer- Cake Meoletures, P. A. Nelson end D. A ¥ 
sity Programs on Nuclear Engineering, J). F Reaction Kinetic Studies—Catalytic Dehydro 
niinucd n pad 4 


genation of Sec-Buty! Alcohol to Methyl Ethy! 


Kaufmann, AEC, Washington, D. C 
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Can Atlas solve your”) 
ORROSION PROBLEM? 


... WITH 
ENGINEERING 
DESIGN? 


... WITH 
TECHNICAL ADVICE? 


... WITH HIGHEST 
QUALITY MATERIALS? 


... WITH COMPLETE 
CONSTRUCTION 
FACILITIES? 


To-day complete and permanent answers to your corrosion problems require not 
just one of these services, but all four. Frankly, how else can you be sure your 
corrosion problem receives the individual attention it deserves for a positive solution? 
Only Atlas places this integrated service at your disposol 


ON-THE-SPOT TECHNICAL ADVICE—technically-trained representatives are 

located in all major cities throughout the United States. 

ENGINEERING AND DESIGN—o completely staffed engineering department uses 

tested and proven ideas based on over a quarter century experience. 

HIGHEST QUALITY MATERIALS—the most complete line of corrosion-proof 

cements, linings, coatings, and rigid plastics, was pioneered and developed by Atlas. 

COMPLETE CONSTRUCTION FACILITIES—experienced field crews make per- 
manent installations of linings and brickwork, 
regardless of size, anywhere in the world. 


LA The answer is YES! Atlas is prepared to furnish 
the best and most economical solution to your 
plant-wide corrosion problems. Atlas can do 
the job 

MERTZIOWN, PENNSYLVANIA For complete facts write for Bulletin CC-3. 
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strom Northwestern Tech Inst Evanston 

A method for imcompressible cakes derived 
by theoretical means and applied to data or 
filtration of corr ten and ta mite ion oe 
concentrate Results presented graphically 
permitting easy determination of the most 
economical filtration area and operating con 
ditions 


Prediction of Resistance in Constant Pressure 
Cake Filtration, D. R. Boylan and F. H. Kort 
witz, lowa State College, Ames, lowa 
Mathematical correlations between pre 
dicted and actual specific resistance value 


based on commercial scale equipment tests 


Laboratory Scale Precoat Filter Test Leaf, 
W. Leppla, —. L. Neu, H. T. Kobata, ¢ 
Lakes Carbon Corp., Walteria, Cal 

Until the development of the test leaf with 
controllable shave-off described in this paper, 
no laboratory scale test device was available 
for the study of process variables in pre at 
filtration With the new device a complete 
study of major process variables can be « 
pleted in a few hours with a relatively small 


volume of slurry 


An Analysis of Rotary Precoat Filter Opera- 
tion, G. R. Bell and F. B. Hutto, Jr Joh 
Manville Corp., Manville, N. J 

A new con ep?! in the interpretation of 
rotary precoat filter operating data has been 
developed From observations made it is 
possible to predict changes in operating cor 
ditions which result in improved filtratior 


effic rency 


The Role of Porosity in Filtration 1V—Theory 
of Rotary Filtration, F. M. Tiller and H. R 
Cooper, Univ. of Houston Houston, Tex 
Analyses of equations presently ysed for 
rotary vacuum filtration revealed theoreti 
imperfections in several basi assumptior 
New sets of equations have been derive 
for several different conditions including 
variable hydrostatic head; 2) Changing aver 
age specific resistance characteristic of con 
stant pressure filtrations completed in a short 
period of time; 3) changing moisture content 
with accompanying compaction of cake 
FILTRATION 11, F. M. Tiller, Univ. of Housto 


Houstor Tex presiding 


Non-Woven Filter Media, A. C. Wrotnowsk: 
American Felt Co., Glenville, Conn 

Filtration characteristics and economic ad 
vantages are compared for non-woven filter 
media including mechanically interlocked 


fibers, wool felt, and bonded fabrics 


Predetermination of Particle Size Retention 
Papers, Felts, Non-Woven Fabrics, J. F. Zie 
vers, R. L. Crain, and W. L. Werchun, Indus 
trial Filter & Pump Manufacturing Co Chi 
cago, tll 

Present methods of determining particie 
retention where precoats are not employed 
require equipment not commonly available 
Here is an accurate simple method 


WEDNESDAY, JUNE 12 


GENERAL PAPERS A. Rohrmann, Gen 
eral Electric Co., Richland, Wash., presiding 


Design of Plutonium Processing Plants, 8B. fF 
Judson, General Electric Co., Richland, ‘Wash 

Experience in design of a hazardous prox 
essing plant gained in the operation of a 
semi-works facility at Hanford Atomic Prod 
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now. Crucible low nickel stainless steels 


that meet many of your needs... 


Here are two new Crucible grades, Rezistal type ance to a wide variation of media compare most 
201 and 202 that are similar in quality and prop favorably with 301 and 302 
erties to types 301 and 302... but with desirable To sum up: Rezistal 201 and 202 have practi 
features all their own. cally all the desirable properties of 301 and 302 
In the annealed condition, for example, Rezistal plus some of their own. And they're available 
201 and 202 have about 10° higher strength than promptly in all forms. Write now for data sheets 
301 and 302, yet maintain almost identical duc fully covering the properties of these new stainless 
tility. This means that these grades can be fabri grades. Crucible Steel Company of America, The 
cated with ease equal to their counterparts. In Oliver Building, Mellon Square, Pittsburgh 22, Pa 


addition, their mill finishes and corrosion resist Dept. AEP 


CR 1) C i a LE | first name in special purpose steels 


Crucible Steel Company of America 


Canadian Distributor—Railway & Power Engineering Corp , lid 
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A report from the j 

White Sulphur Meeting ; 


REGISTRATION — 
professional or legal ? 


Compulsory State registration of all professional engineers 
seems inevitable. What role should the engineering so- 
cieties assume in these regulations and enforcement pro- 
cedures? What restrictions, if any, should be placed on 
the practice of engineering by corporations and by private 


consultants? 
hie comple x ue tions ot la 
interest, and professional status im 
ilved tate registration prote 


ronal enginect were put under the 
ieroscope by a representative panel * 
it the recent White ulphuy pring 
imavement Conference of the Al 
(hil ( White ulphur pring 


il >) 

hte tration of enyinect tems tron 
the constitutional right of the tate 
tr register the practice of the prot 

the mterest of public welltare 
ancl o cited registration 


ofhicial Hodge who thu po eda que 


tion whiel ooner or later, must be 
lecided tate b tate who will e 
tablish the ition lor prote 
ional certification—the 
th nyineering 

In ad Carron and Katz 
qualified members of the prote on ad 


rake up the test under the present 


et-up tut ked forward-looking 
Kost will the engimeering prote 
itsell accept certiheation of its men 
her i tantamount to professronal 
recouniti It ‘ il 
ready reported pro-regi tration Neill 
of Dow who went on to describe the 
vsten employed at breeport 
( bexa at 
1) 

| ul department wid Neill ue 
have made a practice tor everal yeat 

encouraging prote onal registra 
thon member of our enyineet 


tall We have found that thi 
policy pays off in more than one way 
Not only does it toster a new sense J! 
professional pride and individual re 
ponsibility, but we have noted also a 


distinet improvement in the technical 


*T. J. Carron, Ethyl Corp., Detroit, Mich 
W. W. Hodge, W. Va. State 


Board of Registration for Professional Engi 


Moderator 
neers; 8B. B. Kuist, Fluor Corp., Los Angeles, 


Calif.; E. T. Neill, Dow Chemical Co., Freeport, 
Texas; D. L. Katz, University of Michigan 
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quality ot the work produced i ve 
is a greatly reduced turn-over 


tall 


W henevet |) bole continued 


Neal we tr t reward registered 
engineers by promotion and increased 
responsibility. In fact, at some level 
| reyvistered met re col dered at 
of our drawings nov 

he protessior eal of the individual 
cls the lesigi work 
hecking of drawings ha been vir 


elimu ited 
\ lightly different 
Moderator Carrot It is by m 


lant was taker 


ear »xiomatic that registration | 


tor in neinect © he recoy 


rod professiot il Registra 
thew lew nat narantee competent 
technical pe r ethical cor 
uct on the part ‘ ‘ ual en 
neet It «loe mean, however, that he 


is been examined by eminent men 
bers of his protession ind found te 
ive a certain minimum knowledge ¢ 
the techn il i pect ot hi prot 0 
traditional ethieal stand 


and «oot its 


ird 
Th panel wa t 
the 


ol 


the opimion that, rega 
merit ol the case the tide today 1 


the United State etti trong! 
in the direction of universal compul 
ory registration In the words o 
Katz. University of Michigan, “In the 
lone run. engineers are going to have 
to accept registration llowever, it 


cannot be too strongly emphasized that 


this constitutes only one of the ways 1 
ic] enyineect can public 
ther prote ional 
tatu 

Hodge, of the West Virgima State 
Board of Registration for Professional 
engineer pointed out ihent feature 


of the current trend towa d unification 


in registration pr ictice There 1 i 
general trend toward higher require 
ment on the part of the State ind 


an increasing effort to entorce the ex 
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isting laws in this connection. In add 


tion, the National Council ot State 


Zoard Examiners is making at ter 
Sive drive to obtair untitormit re 


quirements to make possible reciprex 


ity between State 


long Range Policy 


Kuist. of Fluor, advocated an all-out 
effort on the part of the engimeering 


ocieties to maintain and expand the 
role in promoting the interest their 
member suggesting that all engi 


neermg hould set up thei 
own standards and should police thei 
wn ranks to see that these standard 


ire strictly upheld. lve tually t 1 


to be hoped that tl method of self 
discipline will prove so ettective that 
State registration he rsally 
recognized as no longer nece 
Commenting on th tatement, (at 
ron pointed out that n tate 
registration requirement ure uch 
tricter than those ot the pr nal 
crete In tact | aid thie 
Northeastert state vhere equire 
ments are, in practice enerall et by 
qualitied engineer rather than by pol 
tician experience iown that 
ihout S50 per cent idemucally 
qualified appleant ‘ t pa the 
tate registration examination Th 
ituation woul ‘ b orrected 
hefore we could expect to be trustes 
vith the whole tas] tration and 
uperyvisior 
Political Hot Potato 
\s to corporatio eng 
neering. there is a little-entorced Ne 
York State law wl reed o1 
revi ed (a now ber i ited hy 
in Conimittes ition * 
objected to by the A. 1.‘ (council 
would force many tit ! tered 
the field after ihout 19 t lose 
‘A deplorable ituat Kuist 
whose words were echoed by Katz in 
omewhat different tern vould 
hate to see our natior leprived the 
engineering contributs tean 
working i prac tising por ations 
particularly for the larger projects 
The concept of ind ] por bil 
ity entirely outmoded and unrealisti 
in these day when no mat in know 
enough about ever, ingle i vast 


project to he ible to ertitv that the 
design and constructiot 
ried out by the best method il 


the public interest . 


* The EJC resolution proposed that ao cor 
poration be permitted to practice engineering 
only if a majority of its officers are registered 
engineers and if all engineers in “responsible 


charge” are also registered 


3 
_ 


ELECTRODE 


EGLC3 GREAT LAKES CARBON CORPORATION 


18 EAST 48TH STREET, NEW YORK 17, N.Y. - OFFICES IN PRINCIPAL CITIES 


DIVISION 
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Nerco-Niro, the advanced spray drying 


system, sets the pace in design and 


drying performance for today’s—and 


tomorrow s—processing requirements 


You can dry more, in less time, with closer 


. product control, in a Nerco-Niro system 


No hot metal surfaces to injure 
heat-sensitive materials. 


No SC rubbers or scrapers necessary— 


| Pet 


product is free-flowing. 


Uniform bulk density and particle size. 


| 


Hourly power consumption per ton of 
product as low as 20 H. P. 


Write for 
Bulletin No. 226 


| Nichols Engineering 
& Research Corp. 
Nerco-Niro Spray Dryer Division 


70 PINE ST., WEW YORK 5S, 


1637 Winols St., indianapolis 2, Ind. 
1477 Sherbrooke St. W., Montreal 25, Canada 
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ucts Operation, including such prime design 
concepts 48 partial separation ot operating 
and maintenance functions n the physical 
layout and imciusior of multicomponent 


processing systerns 
Sy 


Development of Agitated Trough Continuous 
Calciner, M. J. Szulinski, General Electric Co 
Richland, Wash 

Engineering development of equipment for 
the continuous calcination of UNH to UO, 
through three stages of scale-up, with the 
engineering data and heat transfer coefficients 


involved 


Radioactivity Levels and Temperature Varia- 
tions of the Columbia River, R. E. Rostenbach, 
General Electric Co., Richland, Wash 
Radioactive cooling waters from the Han 
ford atomic reactors are afely discharged 
into the Columbia River Problems and 


methods of handling are analyzed 


Application of the Packed Column to the 
Redox Process, Irish, General Electric 
Co., Richland, Wash 

The Redox solvent extraction process—main 


attention is given to performance characteris 


1 determined for packed solvent extraction 
columns during development work thew 
interrelation. and instrumenta 


Production of Heavy Water, W. P. Bebbington 
DuPont Savannah River Laboratory, Aiken 
5. C., and V. R. Thayer, DuPont, Wilmington 
Del 

just declassified, this is a detailed descrip 
tion and analysis, including cost factors, price 
technological process of the two heavy 


water plants operated for AEC by DuPont 


CHEMICAL ENGINEERING DATA AND CAL 
CULATION METHODS 1 (simultaneous with 
General Papers Ill W. C. Edmister, Cal. Re 


search Corp., Richmond, Cal., presiding 


Thermodynamic Properties of Polar Com 
pounds, Part !—Heats of Vaporization, A 
Bondi, Shell Development Co., Emeryville, Cal 

A new method for the calculation of the 
heat of vaporization of hydroxylated com 
pounds to an accuracy of about + 0.5 kcal 
mole from no more data than the molecular 


structure and a boiling point 


Part 11—Surface Tension and Critical Tempera 
ture, A Bondi, Shell Development Co 
Emeryville, Cal 

A method for extrapolating the surface 
tension of polar substances from a single 
surface tension datum point over a wide 
temperature range provided the critical 
temperature and heat of vaporization of the 


substance are known 


Equilibrium Ratios of Hydrogen and the 
Critical Loci of Hydrogen Paraffin Mixtures, 
J. M. Lenoir and H. G. Hipkin, C. F. Braun & 
o., Alhambra, Cal 

A correlation +t predict equilibrium ratios 
and critical loci for mixtures of hydrogen and 


f araffin hydrocarbons 


Vapor-Liquid Equilibrium Data for the Tern- 
ary System Cyclohexane-Heptane-Toluene, H 
S. Meyers, C. F. Braun & Co., Alhambra, Cal 

Previous papers have reported eq briuer 
data for the binary systems cyclohexene 
heptane, heptane-toluene, and yclohexane 
toluene This study gives similar data for 
the ternary system, and compares the activity 
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tomorrow’s drying today 
® 
p (NERCO} 
NIRY 


Quaker State reports: 
Kemp Generator maintains steady inert gas supply 


for blanketing—even under varying load conditions! 


ating loads uniform analysis is maintained. Pipelines and ves 


sels can be purged easily, quickly, for cleaning and inspection 


In this Quaker State Oil Refinery, in Farmer's Valley, Pa., a 
Kemp 3,000 cu. ft. per hr. Generator is used to provide inert 
gas atmosphere to blanket vessels containing flammable sol 
vents. Mr. Joe O. Brown, Process Engineer, says that the 
Kemp Generator, in use since 1949, is a big improvement over 
a previous model replaced by this 3-MIHE. 


Kemp does all inert gas jobs better 


Kemp Gas Generators are easier to operate, start quickly, 
s output around the clock. Even under fluctu 


BALTIMORE 


give continuou 


OF 


are ch inged ! Kemp Generators are also 


or when processes i 
and sintering. Kemp has the 


ideal for annealing, hardening 


i chemically clean inert at a specific anal 


ability to produce 
ysis regardless of demand 
Investigate NOW 


in provide the most profit 


Find out how Kemp Engineers « 
! Write for Bulletin 


able answer to your inert gas problem 


I-10 today 


INERT GAS GENERATORS 


CARBURETORS «+ BURNERS « DYNAMIC DRYERS 
FIRE CHECKS «+ METAL MELTING UNITS 
SINGEING EQUIPMENT 


THE C. M. KEMP MFG. CO. 


405 East Oliver Street, Baltimore 2, Maryland 
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SEND FOR THIS FREE ENTRAINMENT MANUAL TODAY! 


This new, completely illustrated, 16 page ‘“‘Schuylernit”’ 
Entrainment Manual shows how to get clean, positive liquid/vapor 
separation in vacuum and flash towers, absorbers, scrubbers, 
evaporators and distillation equipment. 


RAWSON 4&4 CO, 1223 Waugh Drive, Houston 19, Texas 
REPRESENTATIVES; | BUSHNELL CONTROLS & EQPT. CO, 5137 W. Jefferson Bivd., Los Angeles 16, Calif. 
THE CONDIT COMPANY, 1011 South Main St., Tulsa 19, Okla 
Copertont chuyle Manufacturing Corp 


SCHUYLER MANUFACTURING CORP. 

80 Porete Avenue, North Arlington, New Jersey 
Gentlemen: 
Please send me without obligation a copy of your “‘Schuylernit’’ 
ientrainment Manual. 


Name Title 

Address 

City State 


apecialiata in liquid/vapor separation 
) yo) 


| 
| 
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coefficients with those predicted from the 


three limiting binaries 


The Use of a Computing System at a Large 
Chemical Company, F. A. Landee, Dow Chem 
ical, Midland, Mich 

Methods of operating a computing system 


so that the average engineer, with a few 
hours of instruction, can work his own prob 
lems on the machine. The nature and use of 
such a computing system is described, selected 
problems worked out 


Evaluation of Benedict-Webb-Rubin Equations 

for Prediction of Phase Equilibrium of Light 
Hydrocarbon Mixtures at Low Temperatures, 
| A. R. Price, T. W. Leland and Riki Kobayashi 
| The Rice Institute, Houston, Tex 

This study is based on original data for 
the methane-ethane-propane system at tem 


peratures down to 200° F. and pressures 
up to the critical, points to the weakness of 
the equation in the prediction of K-values for 
ethane and propane and perhaps for high 
molecular weight hydrocarbons 


CHEMICAL ENGINEERING DATA AND CAL. 
CULATION METHODS Ii, 8. W. Moulton, Univ 
of Wash., Seattle, Wash 


Machine Computation of K Values, E. Gordon 
M. J. Goodwill, and J. W. Paylor, United Gas 
Corp., Shreveport, La 

One of the most accurate graphical K-value 
correlations available has been converted 
into the form of relatively compact equations 
suitable for use with digital computers, thus 
making it possible to eliminate this obstacle 
to an integrated machine computation systerr 


Solution of « Multicomponent Distillation 
Problem with Two Feeds or with a Sidestream, 
R. J. Hengstebeck, Standard Oil Co. (indiana) 
Whiting, Ind 

Multicomponent distillation problems in 
volving two feed streams or a sidestream can 
be solved by a graphical method developed 
for simpler towers. Certain special treatments 


are required 


New ‘Relative Volatility’ Gives More Accurate 
Minimum Trays, F. W. Winn, Fractionation Re 
search, Inc., Alhambra, Cal 

A new relation between the vapor-liquid 
equilibrium ratios of two components has 


been developed The relation holds accurately 


for many systems a? constant pressure even 
though the temperature may vary several 
hundred degrees An application is illus 
trated 


Development and Application of General 
Purpose Analog Computer Circuit to Steady 
State Multicomponent Distillation Calcula- 
tions, N. G. O'Brien and R. G E. Franks 
DuPont, Wilmington, Del 


The use of a general purpose analog cor 
puter for plate-to-plate mputation of 
steady state non-ideal multicomponent dis- 
tillation and absorptior It was found that 
the analog omputer on be programmed 
much more rapidly for this type of problen 


than a digital computer 


Optimum Design of Ejectors Using Digital 
Computers, |. A. Defrate and A. E. Hoer! 
DuPont, Wilmington, Del 

Extension of one-dimensional analysis of 
single-stage jet ejectors by accounting for 


the effects of dissimilarities in molecular 
weights between the motive and suctior 
gases. Numerical solution of the resulting 
non-linear simultaneous equations is done on 


digital computers 


THRUPUT CAPACITY 
Entrainmen, Gen | 
| 
wien 
46 YLER 
> 
MANUFACTURING CORP., HO. ARLINGTON, WN. Vv. 


ENGINEERS AND CONSTRUCTORS FOR INDUSTRY 


New York 17, N.Y 


385 Madison Avenue 


Lummus Turns Roundhouse into Beryllium 
Metal Plant for The Beryllium Corporation 


$4,000,000 project to be completed by August 1957 


ficult and unusual design, engineering and construc 


On September 6, 1956 Lummus began initial process 
tion requirements is one reason why more and more 


engineering and design of a $4,000,000 plant to 


extract beryllium metal from beryl ore. Scheduled metals and chemical producers are engaging The 


to start operation on August 6, the new plant over LummusCompany to handle their new plant projects 
the next five years will produce 500,000 pounds of THIE LUMMUS COMPANY. 385 Madison Avenue. 
the light metal — all contracted for by the A.F.C. New York 17, N. Y. Engineering and Sales Offices 


Seryllium is used extensively in atomic reactors and Subsidiaries: Houston, Montreal, London. 


where it is an excellent moderator and neutron Paris, The Hague, Bombay. Sales Offices: Chicago, 


reflector, because of the small mass of its nucleus (Cyaracas. Heat Exchanger Plant: Honesdale, Pa 


and its low affinity for slow neutrons. Engineering Center: Newark, N. J. 


Last year The Beryl- 


lium Corporation ac- 


quired a 2000-acre tract 


of land at Ashmore, Pa., 


including some old rail- 


road buildings. The com- 


pany called on Lummus, 


to design and construct 


the beryllium metal plant 


in the locomotive round- 


house. 


The Lummus design 


accomplishes the extrac- 


*tion of beryllium metal 


from its ore while giv- 


ing prime consideration 


tt 
of plant operators. 
use by the At Energy 


The ability to meet dif 


Fe 


to the health and safety 


Chemical Progress Week — April 8-12 
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It’s a 7 ton 18-8 Casting 
designed to handle 
acidulous water 


With our battery of large electric furnaces and our large 
modern well equipped molding department, castings of this 


size are quite common in our production schedule. 


Yet, if you require it, we can produce castings as light as only 
a few ounces. In fact, with our shell molding department we 
can produce in quantity very small! pieces of any high alloy 


analysis desired, 


Experience? Well, our work with static high alloy castings 
goes back to 1922 and with centrifugal castings back to 
1931. This long experience is your assurance of a sound 


casting correctly alloyed. 


THE U U TALUL company 


OFFICE AND PLANT: Scottdale, Pa 


EASTERN OFFICE: 12 East 41st Street, New York 17, N. Y 
DETROIT OFFICE: 23906 Woodward Avenue, Pleasant Ridge, Mich 
CHICAGO OFFICE: 332 South Michigan Avenve 

ATLANTA OFFICE: 76 4th Street, NW 
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RESEARCH NEWS 


A new type of contract research 
organization has been established 
in Great Britain to undertake 
fundamental scientific investigations 


for clients. Named the Arthur D 
Little Research Institute the new 
facility locates it Inveresk eat 
Edinburg! ponsored | Arthur D 
Little, In ‘ ‘ nt 

luals in the nit I ‘ 

ope t | 
| tet tie 
hut it nt 


\ new research unit responsible for 
an accelerated program of evaluating 


rie Chie! Cal i 


An advanced semi-conductor labora- 
tory has been established by General 


Electric to bridge th. ip betwee 
research t« 
project mnecring ie lah w ] 
be located at leet l’aa i 
cuse, 


To double its research facilities at 
Pittsburgh, Pa., Neville Chemical 


Coo. 


\4 


A marine testing laboratory to study marine 
distilling plants has been set up by Griscom 
Russell Co. at the Harbor Island. N. C., sto 
tion of International Nickel Co. Purpose of 
the lab is to aid Griscom Russell in its search 
for more efficient and economical distillation 
equipment under a recently awarded research 
and development contract with the Dept. of 
the Interior, Office of Saline Water Research 
in the application of low thermal difference dis 


tillotion 


ont 
| 
| 
4 
4 
pINNER 
H he done on resi other coal and 
on will include a me ny, new 
equipment ml oa nerease im 
tall 
= 
“tii 
~ 


ot Agar? 


le measure of tomorrow... 


Developments from the modern research laborato- 
ries of Curtiss-Wright serve many industries today 
— lay the groundwork for future achievements. 


Research by 


Meracs Veocessinc 


Maaguetre 


An airplane powered by a Curtiss-Wright engine has flown so 
fast that a noon take-oll in New York would land it in 
California at 10:20 A.M turning back the clock! 


A Curtiss-Wright nuclear gauge measures the thickness 
of fast moving sheet materials during production 


same day 


without touching them 


Curtiss-Wright produces 4 heat-registering paint for 


recording the temperatures of working parts in action 


The fields of Curtiss-Wright activity are continually 

broadening, and now include products for nearly every 
major industry products of imaginative engineering in 
electronics, atomic power, plastics, metallurgy, ultrasonics, 
aviation... products of Curtiss-Wright research that 


continually take the measure of tomorrow 


RESEARCH DIVISION 


CORPORATION + QUEHANNA, PA. 
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COMPUTERS AND ENGINEERING DESIGN 


¢ ‘How useful can large digital computers be in engineering CEP has attempted to get answers to these and related 
design work? What are their limitations? questions through conferences with two large engineering 


© How does a company get a start in this type of work ; ‘ 
and what is the best way to build up an efficient work- and which are using computer methods to some extent 


ing group? 


© Can computers pay for themselves in hard cash? 


¢ What size, kind of machine should an engineering machine. The other rents time on large installations 


company buy or rent? 


he experience of M. W Kellogg in 
one use of digital computers dates 
back several year Contrary to the 
usual sequence of events, the use of 
computers at Kellogg was initiated in 
the engineering organization rather 
than in the accounting department 

First significant work in this dire« 
tion was done with the aid of a CP¢ 
(IBM Card Programmed Calculator ). 
Kesults were so encouraging that it 
was decided to investigate the acquisi- 
tion of a large digital computer. A 
tudy was made of the various types 
ol proce and design caleulation 
which could be expected to be amen 
able to machine methods, 

In May, 1956, Kellogg acquired a 
Datatron, a medium size digital com 
puter manufactured by the Electro 
Data Division of the Burroughs Co 
The machine was taken on a rental 
basis which included maintenance by 
the manufacturer. Kellogg considers 
that it is better policy to rent such a 
machine rather than to buy outright, 
since improvements come along so 
fast that any given machine is apt to 
be obsolete within a few years of the 
purchase date 

When Blaw Knox entered the com 
puter field about three years ago, theit 
purpose was two-fold: first, to develop 
generalised machine programs to re 
heve top-flight design engineers from 
routine stre analysis work; second 
to build up a service bureau to sell 
computing services to outside engi 
neermg firm 

When the decision was taken to con 


Datatron installation in Kellogg's N. Y. offices 
At machine, J. F. Skelly; at desk, A. M. Peiser 
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design firms which have ventured into the computer field 


in their day-to-day design work. The two companies are 
M. W. Kellogg of New York and Blaw-Knox of Pittsburgh. 
One has chosen the route of purchase of a medium-sized 


Which is best? Here are the various considerations. 


tract for the use of a computer, Blaw- 5. Overall heat and material balances. This 
Knox chose one of the largest then is being done for a variety of process flow 
sheets. In particular, Kellogg is using their 


available Remington Rand Univa 
machine to throw generalized material bal 


Speed of calculation was considered 
ances around gasoline recovery systems, in- 


cluding strippers, absorbers, etc. A flow sheet 
for a more or less standardized ammonia 


critical in the economics of computer 
operation 


\ large part of Blaw-Knox’s com synthesis process is also partially completed 
puter work is at present carried out Standardized flow sheets and material bal 
it the Remington Rand Service Bu ances developed in this way are expected to 
reau in New York. Since charges for serve two purposes: first, by very slight 
this type of rental service are on an changes in the machine set-up, it will be 
possible to test out variations from the stan- 
dard flow sheet without running through all 
the calculations again; and, secondly, it is 
hoped that they will prove to be a powerfui 
tool for process evaluation from an economic 


hourly basis, every minute counts and 
great care must be taken in the prepa 
ration of work for the machine. Hy- 
man Kalson, who heads Blaw-Knox’ 
computer group, says that much 
progress has been made in the tech- 
nique of shifting from one problem Emphasis on Program Standardization 

to the next. Change-over is now al- Up to the present time, Blaw-Knox 
most imstantaneous, and it has become _ has concentrated their computer opera- 
economical to run groups of several tion principally in the analysis of the 


standpoint. 


red 

hort problems—one after the other stress and flexibility problems involved 
in the design of highly complicated 

Whee Work? piping systems. This work has been 


At Kellogg, an executive policy de- carried on from the start in collabora- 
cision was made at the start that the tion with Arthur D. Little. Inc.. who 
medium-sized machine would be used are retained by Blaw-Knox on a con 
only for long, complicated problems ; sulting basis ADL is. supplying 
hort problems were to be avoided know-how in the setting up of prob- 


even if they were repetitive lems for machine solution. Training 

First practical work on the Data of B-K personnel goes on as new type 
tron consisted of mass pectrograph of problems are handled. In piping de 
calculations tor the research labora sign work, Blaw-Knox says that their 


tory Then a program was set up “6X6” Flexibility Matrix Method is 
which entails machine solution of a an improvement over other existing 
large number of what might be called methods for speed, simplicity, and ac 
“prefabricated” design problems, in curacy. The data fed into the machine 
which most likely combinations of (Continued on page 94) 
variables are used. As this work pro- 
uresses, active recourse to these by Univoc at work on a piping system design for 
the design engineer is expected to  Blaw-Knox. Left to right: R. McCollough, Rem 
‘ave greatly in time, cutting down on — ington Rand; P. Strong, A. D. Little; and 
routine detail. Present types of prob Kalson, head of the computer group in Blow 
é“ ” Knox’ Power Piping Division 
lems being “presolved” include : 

|. Fractionating tower calculations on a 
tray-to-tray basis. Superiority of the machine 
here is that no simplifying assumptions need 
be made. A close approach to optimum de- 
sign is said to be thus assured. 

2. Solution of the stress and flexibility 
problems involved in complicated piping sys 
fems 

3. Design of heat exchange equipment of 
all types, including condensers, reboilers, etc. 

4. Design of various types of furnaces for 
chemical and petrochemical process applico- 
tions. 


iq 
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Series about) 


PROCTOR SERVICES 
for. new products "Mr Albert. Blan 


Prox 


No. 2: the effective approach 
to your drying problems 


Planning the most effective approach to your drying problem is impor 
tant to you 
There is first, the need of a well integrated research program such as 
we discussed in the first of this series of PROCTOR services last month 
Secondly, there is the need for a full understanding of the drying prob 
ge a number of ttems; such 


lem. Such understanding requires knowledge of 
{ 
tou ther 


s, the properties of the material to be processed preliminary wet process 
iflect drying rates 
ill 


the lmitation of 


ind preforming techniques and how the 
well as 
required 


with a familiarity with the advantages, a 
types of drying equipment. PROC TOR’S service provides the 
understanding of your drying problem through the background of experi 
PROCTOR Engineers 
this PROCTOR service! It will help you a 
most logical solution to your drying problem 
capacity desired ind final morwsture 


emble all th 


ence ol 
Make use of 
essential data for the 
Your material characteristics 


permissible operating temperature 
into the con 
of such intormation 
of quality 
er, such an anal 
the 


imitial 
OTTOSIVE 


unm 
ly 


condition 


which must 


to the ult 
nt 


conditions, 
deration 
will 


other similar items enter 


many 
given your problem. The analysis 
mate production of a quality product through the u equip 
ooperation of your PROC TOR Engin 

sstully 


to he 


translated 


Ihrough the 
this pertinent 


selection of 


more to 


information 
drving system 
PROC TOR’S service. Before 


under 


this preliminar 


hich th 


prog 
il installation 


permit 
preliminary 
And there is 
choice be made final 
will be ssed must be 
tests provick the basis for accuratels 
they are the foundation of PROC TOR’S guaranteed perform 
and details of this part 


Ihe importance 
t month 
nity of ser 


ful and 


conditi 


1 controlled t m 


the exact 
established by 
sizing the 


can 
proce 
comm 


of this test program of 
PROCTOR service will be more 
Why not call us at PROX LOR welcome 
we have so many others, in order to achieve 


solution otf 


ner 
the opport 
the SUCCES 


fully covered 
ny 


you as 
problem 


economical 
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Mr. Albert G. Blank é 
‘ ess Industries Sales 
7 | Proctor | PROCTOR & SCHWARTZ, INC. 


200:1 ratio 
of maximum 
to minimum 
speed. 


IF VISCOSITY 
IS ONE OF YOUR 
PRODUCT’S DIMENSIONS 


Brookfield 8-speed Viscometer wi// 
answer every measurement problem! 


Why not invest a three-cent stamp and see what we mean? Our illustrated 
brochure shows you how the Brookfield 8-speed viscometer and spe- 
cialized accessories will answer every viscosity measurement problem you 
may have. You'll see how this one, easily operated, portable instrument 
will provide precise measurement readings directly in centipoises. Even 
in applications involving extremes in viscosity, temperature or corrosion! 
Complete information will be yours, too, about the 
Brookfield Helipath Stand. With it, it’s easy to test, 
study and control highly-plastic materials, gels and 
semi-gels, It automatically lowers a Brookfield Viscom- 
eter equipped with a special bar-type spindle through a 
helical path providing constant measurement of undis- 
turbed material. Write for full information today. 


WORLD'S STANDARD FOR VISCOSITY MEASUREMENT 


ENGINEERING LABORATORIES INCORPORATED 
STOUGHTON 18 , MASSACHUSETTS 
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COMPUTERS 


(Continued from page 92) 


consist only of dimet ol that can be 
easily taken from an isometric draw ng 
of the piping system ar i few 


cal properties of the pipe material 


It con thus be seen that the input to the 
machine is basically no more complex for 
complicated systems than for simple ones; for 
large piping systems, the only difference is 
that there are more sets of values, which 
means somewhat more time to feed the in 
formation to the machine and proportionally 
more machine time for solution. According to 
Kalson of Blaw-Knox, the average piping 
problem requires about one hour of machine 
time and almost any problem can be com 
pletely carried through in one day, if neces 
sary. 


In calculating power piping system 
by hand methods, the quality of the 


final work depends to a considerable 
extent on the ability of the engineer 

ho performs the calculation Th 

titutes a very real limitation which 

iutomatically disappears when the ma 
chine method 4 adopted. 

In the wie of Blaw-] x u 
dardized programs of de 1 problems 
il the o ] way lor en eeru or 
ranization to use cor puters econonu 
illy the mach ire t expe ive 
to be em ployed in the ut on Of 180 
lated problem except in exceptional 
circumstances 


Only a Start 
It i probable that Blaw-Knox’ pe 
cialization in the area of piping design 


only a jumping-olt point lor more 


extended computer ipplications within 
thre company They are if present 
making a careful and detailed study 
i the fea ihility of using computer in 
ther parts of their organization such 
their Chemical Plants Division and 
their Fabricated Products Gri But 
they have not yet decided whether to 
1 int i large d tal machine 
1 smaller machine or whet! to 
ntinue their pre ent policy of renting 
time on what thev cor ider the mx t 
etheient machine for the job at ] ind 
iys D. F. Jurgensen, vice president 
in charge of research, “We are sure 
that tl new tool will play an increa 
ly important role in all of the com 
pany design and fabrication activi 
tie 


Training Methods 

When Kellogg acquired the Data 
tron, a small contingent of engineers 
from their New York offices was sent 
to Pasadena for a short period of pre 
liminary tramimg on the machine 
Since that time, all training has been 


done in New York by Kellogg per 


(Continued on page 96 
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Two Semi-Centinvous Batch Rotery Kilns 
Pre-heating Electric Furnace Charges. 


Two Oil-Fired Rotary Kilns in Midwestern 
Manufacturing Plant. 


Rotary Waste Disposal Kiln Showing Skip Loader 
and Brick Ash Collection Chamber. 


3 TYPES| for a wide variety of pre-heating, 


Bartlett-Snow batch kilns are ideally suited for 
pre-heating electric furnace charges. They bring the 
material up to temperature and remove moisture 
with a less expensive gas or liquid fuel, and shorten 
the furnace heating cycle, increasing its output. 

Gas or oil-fired continuous kilns are designed for 
applying ceramic coatings to granules, calcining and 
nodulizing ores, and oxidizing and reducing opera- 
tions at temperatures from 1000° F to 2200° P. 
Cylinder rotating speed can be varied to control the 
time the material is under treatment. Burners are 
controlled automatically with radiation pyrometers. 


Heated material can be cooled in separate equipment 


at gradually declining temperatures if desired, 


Waste disposal kilns equipped with automatic 
equipment provide an efficient, smoke-free method 
of disposing of combustible liquids, sludges and 


other industrial waste materials. 


Use our complete facilities, including materials 
handling, on your next job! It fixes unit responsibility; 
assures the smooth, synchronized operation of the 


entire project, and utmost economy and satisfaction! 


DRYERS + COOLERS + CALCINERS + KILNS — Complete Facilities Including Materials Handling 
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COMPUTERS 


(Continued from page 94) 


onnel. The group working full time 
on computer operation is still small 

about ten people in all, including pro 
grammers. While the group is tech 


nically part of the engineering depart 


D ment, their services are always avail 
the company In tact, a conscious ef 


jort is made at Kellogg to ac quaint all 
members of the company with the 
potentialities of the machine and with 
the cope ot the work which can be 
performed by the computer group 


Mathematicians a Must 


pen end of vent lines 
uid to be almost essential that 


THIS ‘IN-LINE’ TANK VENT PUT AN END T0 tegrated computer = group sachade 


trained mathematicians a well a 


Mathemati Section of Kellogg De 


The above illustration shows the vent velopment Division, A. M. Peiser, 
located inside the tank house some 20 ft. from himself a mathematician by profession 
the open end of the line. Th voids frequent fo) Open end of vans 
ONE OF LHe us AVOD requent, line to atmosphere. (b) rather than an engineer, puts it thi 
costly and highly dangerous roof-top inapec- Protectoseal “in-line” 
tion formerly necessary where vents were with way 
ar ter 
installed outside at the end of the vent lines = 
pepe While engineers are necessary to contri 
ay f PROTECTOSEAL ENGINEERING SERVICES Rodding and sampling bute an understanding of the concepts in 
§ The development of this “in-line” flame arrester Penna 74060 volved in any particular process and the re 


; vent is typical of Protectoseal design and Rodding and Sampling sults which are to be achieved, we cannot, in 
, engineering versatility. In providing proper Heod 
fire and explosion protection, consideration is 
always given to the operating and main- will be sufficiently versed in the advanced 


all fairness, expect that the average engineer 


tenance problems of corrosion, sublimation, types of mathematics used today in computer 
valve pressures, conservation of solvent vapors, calculations.” 

cleaning of flame arresters and other special 
problems Blaw-Knox is now in the process of 


PROTECTOSEAL VENTING MANUAL training a computer group within the 


For a fuller understanding of how Protectoseal company. Two young engineers of the 
can help you solve your venting problems, fill P 
out coupon below for your copy of the com 
plete Venting Manual showing operating fea 
tures and special applications of the complete Pittsburgh and it is planned that the 
Protectoseal line 


ower Piping Division are now stud 


ing part-time at the University ot 


will later be sent to a Remington Rand 


*The 1” in-line Flame Arrester Vent is approved for installa or IBM school for mtensive 

tions at distances up to 5O ft. from the open end of vent “ ams P sti lation of the Protecto 

lines from flammable liquid storage and process tank ' n-lin me Arresier Vent. Note how the computer operation and progr 

it is practically impossible ft 

A COMPLETE LINE OF STORAGE TANK SAFETY EQUIPMENT to become a really expert prog 


without formal traming 
RT Phere ire now three met 
Blaw-Knox computer group 


Comervoation Type Non. Comervation Rodding and San ‘ Tank Truck and Tank Cor Storage Tank more lve ing trained ind 
Vents Type Vents Heads Loading Covers Fill Fitting 
end o } at they expect 


panne fo prevent fives in cooperation with Underwriters’ Laboratories, Inc, Associated Factory Mutual Fire Hive meton a full time bast 
eC P | Fire Protection Association, Factory Insurance Association, Improved Risk Mutuals. 


PROTECTOSEAL PRODUCTS Machine Experience 
PROTECT YOUR PLANT Hoge has found that 


ntenance consideration 


The Protectoseal Company, Technical Service Department, _ the operation of a 
1952 Seuth Western Avenue, Chicage Iilinois 
Please send the Venting Manval with Price Lit and the Sefety Bulletin comy utet In 
Series as checked below my 4 ould 
{ Protectoseal Venting Manval 
attention he paid 
patety Bulletin Series on “Flammable Liquids, the characteristics, 
hazards and safe handling 


Name Title 

1. What is the maintenance record of the 
Compe 
computer in question? 


Addrew 2. What additional services are included by 
City the manufacturer in the sale of the computer 
ontinued on page VS 
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THE OLIVER 
HORIZONTAL 
FILTER 


A standard unit in a job- 
engineered application at 
HOOKER ELECTROCHEMICAL 


One of the most unusual and successful applications of the Oliver 
Horizontal Filter is at the Niagara Falls, N. Y. plant of Hooker Ele« 
trochemical Company 

This installation is unusual due to the highly specialized nature of 
the Hooker Process. The unit handles the dewatering, multi-component 
solution washing and final dewatering steps prior to thermal drying of 
HET Acid,* an ingredient of Hooker's flame resistant polyester resin, 
Hetron’*. Basically constructed of stainless steel all direct contact com 
,0nents are coated with a non-contaminable, corrosion-resistant plastic 
a conditions require that the filter hood be of a liquid seal-vapor 
tight design providing a completely closed air return system. Control 
is automatic and viewing ports with illumination are provided for full 
visibility through the entire cycle 

The ability of the unit to provide sharp filtrate separations ideally 
suits the Oliver Horizontal Filter for solution washes when several fil 
trates must be kept separate. This feature along with many other facets 
of the versatility inherent in the Oliver Horizontal Filter, such as high 
capacity per unit area and multi-stage counter current wash, qualifies 
the standard unit for such highly specialized applications 

The Hooker Electrochemical installation is an excellent example of 
Dorr-Oliver ability to provide the equipment to fit the job. For further 
information on the Oliver Horizontal Filter, write to Dorr-Oliver In 
corporated, Stamford, Conn. Ask for Bulletin No. 7201 


*T.M. Hooker Electrochemical Company 


General view of Oliver Horizontal Filter station 


| 
| 
— 


Access port showing accessibility of interior com 


ponents, inner scroll support bearing not in place, 
note vapor tight construction 


Underside of filter showing accessibility of inte 


grally mounted valve and filtrate piping 


WORLD-WIDE RESEARCH ENGINEERING + EQUIPMENT 
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Woven Wire Belts 


speed processing, 
cut costs 


Slab, sheet, pelletized and 
coarse granular materials 
can be continuously 
washed, dried, heated or 
cooled while moving on 
woven wire conveyor belts, 
Operations proceed rapidly 
and uniformly under per- 
fect control without manual 
handling. Packaging,weigh- 
ing and sealing, too, become 
continuous production-line 
steps as moving belt carries 
packages past these sta- 


tions. EXAMPLE: 


MOVING BELT carries granvlor 
material continuously through hot 
water spray rinse. 


OPEN MESH permits rapid drain- 
age of rinse water ond free cir- 
culation of cooling and drying 
air, yet the belt can be woven 
densely enough to retain smoll 
porticies. 


ALL-METAL BELT of corrosion 
resistant alloy is impervious to 
damage from heat or process 
solutions, even many acids and 


alkalis. Woven wire construction 
eliminates seams, lacers and 
fasteners that ordinarily wear and 
break 


SPECIAL RAISED EDGES hold 
material on belt, are typical of 
variety of side and surface 
attachments available to hold 
even the smallest size product 
during flat or inclined travel. 


Cambridge Woven Wire Con- 
veyor Belts are made in any size, 
mesh or weave, from any metal 
or alloy, and can be used under 
a wide range of conditions. . . 
from 2100 F. to sub-zero, wet or 
dry. Call your Cambridge Field 
Engi to di how you can 


speed production and cut costs 
with continuous processing on 
woven wire conveyor belt. Look 
for his ‘phone number under 
“Belting, Mechanical" in the 
Yellow Pages or write for FREE 
130 PAGE REFERENCE MANUAL. 


The Cambridge Wire Cloth Co. 


Department |, 
Cambridge 4, 
Maryland 
OFFICES IN PRINCIPAL CITIES 
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such as mathematical help in setting up pro- 
grams and in programming? 


Programming Bottleneck 

Kellogg has found further that the 
main bottleneck in computer work for 
design purposes 1s likely to be in the 
programming phase The preparation 
of technical data for the machine ts a 
long and tiresome job which, for the 
immediate future at least, seems to be 
unavoidable. In addition, most com 
puters use different systems for pro 
gramming and it is extremely difficult 
to change from one computer to an 
other—even to a larger machine of the 
same manutacturer 

To overcome these drawbacks, new 
systems are being devised to standard 
ize and to simplify programming 
ter hniques Unfortunately, most of 
these systems seem to be less efficient 
in certain ways than the longer meth 
ods, The problem of changeover from 
one machine to another is presently 
being simplified by the introduction of 
builttin mechanisms which permit the 
computer to translate the program for 
itself 


Economic Evaluation 


No amount of statistics on compara 
tive man-hours, or on salaries vs. the 
cost of machine operation, can tell the 
whole story, emphasized Peiser of 
Kellogg. “If,” he said, “by te 
multitude of possible proces 
heets and coming up with a solution 
involving maximum efficiency and 
minimum cost, the computer were to 
enable a design company to mm: a 
uccessiul competitive bid on a large 
job, the profits might pay the rent for 


a yeat 


Employee Morale Problems 


In recent years there has been a 
spate of more o1 less ill-informed talk 
ibout the coming industrial revolution 
that is to say, the large-scale introdu 
tion of automation into industry. Sue 
talk has made a considerable im pre 
sion on the public imagination and | 
created a certain latent resistar 
the introduction of computer 
tions 

Kellogg's approach to this pr 
empl asizes the point that, far tre 
reducing their engineering taff, the 
machine is more likely to have the con 
trary effect—in the words of J. F 
Skelly, manager of Kellogg's Devel 
opment Division, “not to do the same 
work with fewer people, but 

nd better work with the 


HOW Cambridge — 
| 
oe 
| 
% 
ad 
. 
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| 
people 


gen Gas Generator 


equipment for producing industrial gases 
_ 20011 WEST LAKE ROAD CLEVELAND 16, OHIO 


Only Gas Atmosphere's 
new Nitrogen Generator 
has all the features you 
have asked for in a produc- 
tion generator. It comes as 
a COMPLETE PACKAGED 
UNIT ready to be set on 
stream with a minimum of 
make ready. EXCLUSIVE 
AUTOMATIC TURN 
DOWN enables production 
coincident with demand, 
eliminating gas waste. SIM 
PLIFIED RATIO CON 
TROL assures uniform gas 
analysis always. SINGLE 
BURNER OPERATION 
means easier combustion 
control. This new generator 
develops HIGHEST PUR- 
ITY NITROGEN and, 
where required, CO, can be 
obtained from the same 
unit simultaneously. Here 
is truly the nation’s top 
nitrogen generator. Be sure 

you look into it be 

! fore you buy. 
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A report from the 
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THE FUTURE FOR PLASTICS 


Roger Williams, Jr., 


he plasties industry is a young 
du t et it turned out ome tour 
Inllion pound ur. It 


il that tore 


clittye trend 


there | ml to tailor 


In pols 


ethylene there tlready film grade 


pipe grace ind so 


phenols resin there 


market 


different one on the 
Phi ot 


concocting pecihe 


‘ bow pecit ‘ ol thre 


major tuture paths im the mdustr 
one ot the 
sh thre 


major re 


plastics industry is yoing to 
ve a healthy vrowth rate 
that the 


yong to be 


to ha 


\ second trend 1 chemical 


hiyinect called on 


onl to produce more uniform 


continuously and cheaply, but 
colors in hi 


vil ol vetting 


expetisivels bie 


plasty le 
dealing with materials of con 


better 


heer 1 


material and they 
atile 


mostly of 


truction 
will have to be more ver 


Consumer whim women 


determined who made the 


lost it. While 


ection of the pla 


have 


money and who there 


pomp to be a 


fabrication industry where specifica 


tions and performance will) mattes 


that will be a 


total 


(hopetully, 


most man 
that 


from vear to year No 


percentaye ol the 
ivements must inarket 


vill 


expect a 
volatile 
hould base at 


culation on 


cal 
operating at 100°) of 


capacity 


Too Much, Too Soon? 


Until recently the plastics madustry 


was composed of the larger chemical 
amd sold a 
anil the 


which n 


compan which rack 


fairly complete line of resin 


mal che il COMP 


( this does not meluc 


paint companse ot course.) loday 


there 1 i different phenomenon the 
and non 


entry px trole 
with big 
has 


been particularly evident in the poly 


pla stic chemical 


capacities of a simgle resin 
ethylenes 

Now oil companies tend to think i 
terms of barrels rather than the pounds 
chemical and 


normal for companies 


Roger Williams Technical & Economic Services, Inc 
Princeton, New Jersey 


nulhion pound 


while 
rr pectable output in the case 


chemicals, it represents only some 50 


barre a day if the chemical is all 
rocarbor 


tically 


“ince thre 


output 1 prac 


nothin any oil company 
involved 


to build 


een 


» small, there is a tendency 
livver than a chemical company mg 
do the resultant over-capacity 
all concerned 


the « 


recluc protit lor 


colipani net 


this type of thinking \ steel 


pany turned down a potentiall 


ible chenmeal venture because it 


ley ol coal i day 


polvethylene are 


pt otha plilo ophiy 


pureha ed ethvlene, a mati 


plants are, a ten millon pound poly 


ethylene plant would probably be « 
the 


compan 


olved polyethylene expansion are 


coming im with 35-50 million pound 


capacit It all those who have ar 
nounced plants really build, there wall 
the me 


be more capacity for 


pressure, or linear, polyethylene 
the end of 


pressure polyethylene the United 


next year than al/ the 
consumed im ten 


introduced on it 


ak even 


point for these 


plants hopetully is very low 


the chemical 


elf seems to have believed some 
dream ot how tlast a pl 


developed \ 


o the 


own 
market can le 
hort time ag two isocyanate pro 
ducet were ‘ y at 10 


capacity and since then a third 


ducet ha on trea 
The plastu industry 
and ast, but it rot utilize 


it once quantities of new ns equal 


to the total market 


wen around for 


Hard to Predict 


But grow 
swilt ind 
development that toree 
hardly 
dietions \ 


chemist 


own heure 
litth a 


believed 


believe | 


could not be polymerized t 
high molecular weight polymer 
other at: 


thought th it sone 
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be present, such as the chlorine in viny! 


chloride, or some other structure 1 


volved such as the benzene ring wv 


styrene. This idea was disproved by 
an IC] 
ago, and the discovery ICI, plu 
the war, plus chemical engineers starte: 
growth 


research team ore 25 yeu 


polyethylene on its amazing 
Then the polymer chemis 

Their 

the ethylene molecule w: 

kinds of trich 

just polvethvlene 

high « 


over, work took time, but ev 
tually 
to do all 
longer 
branched tact 


sity und oOo on 


Chemical Engineers 
But where do t 
neers fit m ck 
the polymerizati plant 
But there is a mucl 
tion the chemuica 
ike 
al 
main!) 
r volume 
reduced in 
true ot 
polymers 
the tuture 
Obvious! 


to have 

the heat o 

to conduct 

cl « tet werature 

tually enyvinect vill } 
iverace 

and a ol molecula 

tribution 

polymer of given singh 


veight rhiake it continuou 


pensively, and make the 
dav atter day 
Integration or Not? 


One question about the future of the 


industry 1 vhether or not there will 


be more vertical In vinyl 
already 
Within 


there : vertical inte 


there is a great 
more 
month 
gration in the 
of Visking by Carbide and Durethene 
by Kopper tut there | 
DuPont | 

of the polyethylene film bu 


purchase 


of the coin 


though su 


adjunct to 


nucd pag 


| de 
ne 
eat a i! 
many ler 
is gro 
| 
Ces n and build 
ve of course 
t ter contribu 
|) nl 
he to be of thes: 
— Based on develop 
Ot o- be reduced in cost, one of the prime 
ical engineering. Engineers are going 
evenl 
ind witl 
by ol. Even 
ee igh ) stop talk 
ex 
ime polymer 
1 its 
have won jor 
> beet 
the compa cellophane 
pity new 
sales, and despite DuPont's position a 
eee Obviously, either DuPont right 
and Carbide and Koppert ire wrong 
ethylene 
or Sitting on the ile 
linve ind dealing mainly with marke 
It was 
had to (Con) 


Deep cooked...and always uniform in color and flavor 


Wise Potato Chip Company solves uniform process heating problem 
with Dowtherm, Dow heat transfer medium 


Faced with the uniqgue problem of deep improved, Fuel cost we reduced 
cooking uniform color, taste and eri p Fire hazards are reduced because with 
ne into thei chip i few years ago Dowtherm the heating source is placed 
the Wise Potato Chip ( ompan far trom the processing, area Qualit 
wick, Pennsylvania ought the answer is controlled more easily by the use of 
to maintaining a constant temperature Dowtherm 
with varving heat load 
For your own peace of mind, if you 
Intense examination of many heating 
lel have a proce heating probli m ran 
t 
system me from 150 fo 450°) ue 
vy to ect » vy clo 
you te talk with u We micht have 
orizontal it w «vst Jowther 
ise Potato a vapor heating medium 
uet—and ave your company morn 


pre ure pert 
750 F.) of D These results were soon apparent POW CHEMICAL COME 


of compact, tl Hed equipmen Now heating efficiency is very greatly land, Michigan, Dept, BD S45] 


YOU CAN DEPEND ON 
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DISC -RO 


PRODUCT 
OUTLET 


GYRotTor 
AiR 
CLASSIFIER 


PNEUMATIC 
PRESSURE 
CONTROL 


iy 
GRINDING 


ROLLS 
—S 
FEED 
INLET 
GRINDING 
DISC OR 
TABLE 


The Hardinge Dise-Roll Mill is a roller-type mill with two 
adjustable, pneumatically loaded rolls for grinding material on 
a horizontal rotating dise or table (Loesche type). The Hardinge 
“Gyrotor” Air Classifier, in combination with the mill, provides 
a nplete grinding, classifying, and drying system. A full 


description is given in Bulletin 52-40. 


HARDINGE 


COMPANY, INCORPORATED 


YORK, PENNSYLVANIA ° 240 Arch St. ° Main Office and Works 
New York + Toronto - Chicago + Hibbing - Houston + Salt Lake City - San Francisco 
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RESEARCH NEWS 


A new laboratory will be constructed 
by Catalin Corp. of America for the 
developme nt o! special chemicals. The 
lab will be located at the company’s 
Fords, N plar t, will cost upwards 
of $500,000 0 


To keep pace with growing nuclear 
engineering research activities, Bab- 
cock & Wilcox will expand its Alh 


ance, Ohio, Research Center 


For expanded research into the prop- 
ertics, applications, and improvement 
of high alumina ceramics, Diamonite 
Products Manufacturing Co., Canton, 
Ohio ha opened an extensive re 


earch laborator it its manutacturing 


A new laboratory for research on 
high polymers and for technical 


ce oon pla ti materials ha been 
opene the Polymer Chemical 
1) i R. (srace 


A new addition to American Potash & Chemi 


cal’s Whittier, Cal., Research Laboratory cost 
$200,000, will double the work-space available 
in the laboratory, will enhance the compony's 


expanded research program 


PLASTICS FUTURES 


(Continued from page 100 


and marketing, it 1s difficult to say 


vhich decision will be the right one 


My guess is that vertical integratior 

ill occur where there is a large in 
vestment required in the fabrication 
end—for example, calandering 
vinyl Where there is a small in 
vestment required in fabrication, the 
integration is more likely to be with 
distributors of competitive materials 


rather than backwards to the polymer 
producer 
Ihe plastic industry has grown at 
remarkable rate and in remarkable 


imount vhen considered as an 4 
lustry by itself. But when in pér 


pective, ona cubic toot or cubic inch 


basis (because that is how plastic ire 
user the industry 1s dwarfed by woo 
tee lia i | rubber ind ust 
barely larger than the leathe meiustry 
(On that basi pla t till ive a long 
iv to go, but the future hol tro 
promise of their getting there 


| 
ak 
val 
2 


EVERYWHERE YOU LOOK... 


ALBERGER HEAT EXCHANGERS 


Rarely does a heat exchanger manufacturer have 
the privilege of equipping a plant so completely 
as Alberger has had at the Tonawanda plant of 
BECCO Chemical Division, Food Machinery & 
Chemical Corp., a leading producer of hydrogen 
peroxide and related products. Floor upon floor, 
building after building of the modern BECCO 
plant is filled with Alberger Heat Exchangers 
millions of dollars worth, every penny of it a 
testimonial to Alberger’s dependability. 


Yet, this big installation at BECCO is only one 
of 40,000 installations made by Alberger since 


West Coos! 
\ on the Teer 
ania 
CTS Division | 
Colif 


Richer on 


20 MILBURN ST. 


its founding 54 years ago In Alberger equip- 
ment, heating surfaces are scientifically arranged 
to increase heat transfer and compactly assem 
bled to save floor space And, all Alberger equip 
ment is exceptionally accessible to save time and 
money in maintenance, 

Photograph shous batteries of Alherger final condensers made 
entirely of alummum for use im the production of hydrowen 
peroxide. Lach final condenser has its oun Alberger reflus 
final 


lonau anda 


condenser and its oun Alberger “after” condenser 
condensing units in both of Becca's plants 


New York, and Vancouver, Washington madehy Alhereer 


ALBERGER HEATER [)IVISION 
ApSCO INDUSTRIES. INC. 


BUFFALO 12, N. Y. 
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ty Operator, at the Central Soya Ce In Chattanooga, Tenr 
Scale Feeders that biend feed ingredients to 1% 


Mr Gene 


operates 


Lane 
36 Werchen 


MERCHEN SCALE FEEDERS 
“give us accurate, continuous blending 
over a wide feed range” 


Central Soya Co., Inc., blends millions of bags of animal and 
poultry feed a year at their new Chattanooga plant. Up to 50 dif- 
ferent formula feeds are produced to exacting standards. Central Soya 
chose W&T Merchen Feeders because they give 1% minute-to-minute 
a wide feed range. As seen in the picture, the feeders 
with no bulky enclosures 


accuracy overt 
are compact 
Merchen Scale Feeders, with feed rates from 3 to 3000 pounds 
per minute, require no adjustment for changes in material density 
They are suited for most industrial continuous blending or automatic 
batching processes. For more information about Merchen Scale Feeders, 


write for Bulletin M-34. 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET. BELLEVILLE 9. NEW JERSEY 


CHLORINATORS and CHEMICAL FEEDERS 


104 e 


* slime elimination 
* water treatment and purification 
© industrial waste and sewage treatment 


for 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET BELLEVILLE NEW JERSEY 
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OVERSEAS NEWS 


Production of sulfur has begun at 
Texas Gulf Sulphur’s Mexican affili- 
ate, Compania Exploradora del 
Istmo, S.A. The Mexican 


ompleted its 


company 
onl recently Frascl 
system extraction plant t Nopalapa 
era Cruz. on the Isthmu 


of Tehuantepec in southern Mexico 


Cowles Chemical Co., Cleveland, 
has licensed Nightingale Supply Co. 
and its subsidiary Nightingale Sili- 
cates Pty. of Sydney, N.S.W., Aus- 
tralia, to produce Cowl inhydrou 
odium metasilicate and other detergent 


lie ate 


Production of polystyrene has begun 
at the new Kawasaki plant of Asahi- 
Dow Ltd. The new plant of the 
Asahi Chemical Industry-Dow Chet 
ical Co. subsuhary re 

tvrene 


shipment ofl monomer 


vary from De 


The new catalytic process for mak- 
ing rigid polyethylene developed by 
Phillips Petroleum has been license: 
kletro 


Brazil and to 


to Industrias Quimicas 
S.A. for use in 
Denko K. KK. of 
Solvay et Cu 
exclusive use of the 


Denko will h ve 


how Jap it) 


Japan Liv 
sub ihary of 
‘ 


Showa 


A 2-million-volt Van de Graaff ac- 
celerator has been purchased from 
High Voltage Engineering Co. by 
Compagnie Francaise de Raffinage, 
leading French petroleum refining and 
processing organization. The accelet 
ator wall be 
search relating to the effect 


used in fundamental re 
ot rada 


tion on the organization line of 


petroleum products 


The Anaconda Company's subsidiary, Andes 
Copper Mining Co., has outlined a new, ex 
panded plan for mining and beneficiating the 
copper ores of its new El Salvador Mine proj 
ect in Chile 
copper law, the plan, it approved, will result 
in investment of a total of $80,150,000. In this 


picture a drilling rig is in operation 


Under provisions of Chile's new 


if > 
plant 
howa 
Brazilian 
vill 
in Brazil 
= 
= 
48 
at 


Thiokol” synthetic rubber, is an organic polysulfide elastomer proved their value in rockets over liquid propellents in many 
One of its many uses is in solid propellents for long range and ways: they are less costly and easier to manufacture—simple and 
high altitude missiles. In liquid form, “Thiokol” synthetic rubber rugged construction makes handling and launching easier and 
mixed with an oxidizer, is poured into specially designed com- safer—fuel tanks and complicated feed systems are eliminated 


bustion chambers of rockets. It helps to give stability to the fuel —, : 
Thiokol” synthetic rubber is a product containing a high per 
charge and resistance to shock. It promotes uniform burning , 
centage of Sulphur—its name being derived from the Greek words 

When the rocket motor is ignited the mixture burns with great 
for sulphur and glue Here is another example of the continually 
intensity and generates large volumes of gas to propel the rocket , 
broadening field in which Sulphur is an important and necessary 


Solid propellents made with “Thiokol” synthetic rubber have element 


*A trade name of Thiokol Chemical Corporation. 


Texas Gulf Sulphur Co. 


75 East 45th Street, New York 17,N.Y. 


811 Rusk Avenue, Houston 2, Texas 


Newgull, Texas Spindietop, Texas 
Sulphur Producing Units moss siuff, Texas © Worland, Wyoming 
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successful 


EASTERN D-11 CENTRIFUGAL PUMP 

Why is the D-11 so successful among original equipment manufac- 
turers? Size and weight make it ideal. The D-11 is the smallest, close- 
coupled, single-stage centrifugal pump available with an induction 
type motor. Eighteen pounds of compact design (9%” x 4%”) make 
it excel in industrial and process equipment, as well as laboratory 
service, and pilot plant operations. 


SPECIAL METALS 

A full selection of metals make the D-11 and other Eastern Centrif- 
ugal Pumps versatile performers. Available in 18-8 Type 303 and 
Type 316 Stainless Steel, Monel, Hastelloy “C”, Cast Iron and Bronze, 
Eastern Pumps range from “ath to % H.P. with capacities up to 70 
G.P.M., pressures to 65 P.S.1. 


For complete specifications on all Eastern 
Centrifugal Pumps, request Bulletin /20-A 


INDUSTRIES, INC. 


100 Skiff St., Hamden 14, Conn. 
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OVERSEAS NEWS 


A plant to manufacture fatty acids 
and their derivatives will be built 
in Brussels, Belgium, by a new com 
pany, Oleochim, The new firm 
is jointly owned by Archer-Daniels 
Midland and Palmafina, a wholly 
owned fats and oils processing subsid 
iary of the giant Petrofina company 
Che plant will be operated by Palma 


fina 


Chemical Construction Co. is de- 
signing a new ammonia plant for 
Asahi Chemical Industry Co., Ltd., 
of Japan. Capacity of the new plant 
will be 50 metric tons a day. Process 
used will be the Texaco oil gasifica 


tion process. J 


A $6 million contract for engineering 
and design work at the Esso Stand- 
ard Refinery, S.A. plant at Antwerp 
Belgium, has been awarded to newly 

merged Badger-Comprimo N.V. of 
Ihe Hague, Neth., subsidiary of 
Badger Mig. Co. and Comprimo, N.V 


ot Amsterdam ] 


New plant for the manufacture of 
formaldehyde and the formulation of 
synthetic resins derived from formal 
dehyde, is under construction by Cela 

Mexicana, S.A., an affiliate of 
Celanese Corp., at San Cristobal Ecate 


pec, 12 miles north of Mexico City 


ry 


New polymerization plant is being 
built at Slough, England, by National 
Adhesives, Ltd., the I-nglish aftiliate 
of National Starch Products Produ 
tion will include polymers of vinyl 
acetate and formulated 


he ives 


A new ammonia plant will be de- 
signed for Befu Chemical Co., Ltd., 
Japan by Chemical Construction 
orp The lexaco partial oxidation 
ce will 1 
to 100 ton day 


e used, ¢« ipacity can 


A $2 million plant to manufacture soaps and 
detergents has been built in Malines, Belgium 
by Procter & Gamble. Construction wos 
handled by H. K. Ferguson Co. of Belgium, 
S.A 


a 
. 
BS, 
4 
’ 
+, 
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WHY BUY STAINLESS STEEL s¢ uare is 
WHEN IT’S cir rcle YOU NEED 


This circle, %\«"' thick x 164'' diameter, is one piece of Type 3161 stainless than square 
steel. Had the customer ordered a square, he would have paid freight on a weg © 
half-ton of excess material. Also, he would have had the problem and 
expense of handling the square and cutting the circle. 


tn 
Here ure fou ound reasor Carlson to ordet the circle Phi eliminates the il 


customer tin when extra charge for cutting the original 

they onde ne rather square and imvolve only the one 

than the squar I ’ i charge for cutting the circle 

laine 

3. Because circles approxi ately ol depend 
C tools / 


square. it THORNDALE, PENNSYLVANIA 
juare, pay District Sales Offices in Principal Cities 


Plates * Piate Products * Forgings * Bors * Sheets (No. 1 Finish) 


( 
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PARTIAL 


SHROUD IMPELLERS 
REDUCE 


THRUST LOAD 


De Laval Steam Turbine Co., 


Che ley Vi Farland | 


on tent results obtaine 
ol partial shrou ‘ 


proce pump have 


Trenton, New Jersey 


thrust loads can he cut ysten are oltet 
45 cent tor opera ‘ hut-off between 
it or neat hut-off In \ iccumulation 
duction of thrust loa 

bility of thrust be 
ration went 
juent 


ct 


e and « 


operation at 
hut-off 
ixial 


MOVE ME? 


ure and pr 
upon which the pressure 
W hile these load are present 
Abd. w throughout the range of the pumy 
they ire exaggerated at reduced 
pacity There are everal method 
vhich the designer can offset or 
luce these forces or their effect 
volute translates into pressure 
ryv the velocity imparted by the 
mpeller to the fluid Phe pressure 
increases gradually from the “cut 
water” or tongue around the volute t 
the throat through vhich the flur 


Efficiency | pee The unbalanced pressure 


vhich cause haft deflection. Mount 


nye the pellet hety ect 


nereasing the 


vreatet 


flection 


Partial Shroud || ongu iround the volute fror 


provide balanced pre 


ial direction 


il unbalance ora 


iting m one di 


ure 


double-suction impel] 
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= 
ig 
ps Pe Fig. 1. Single suction impellers with some of the rear shroud area removed 
De Laval For the convenrenecs thre operating quota often considered im. selecting 
ee led that pe nel, pumps used with such a the design point 
illowed to run at When a pump first lanl out on the 
designer's board. he has preselecte 
of fet sector in ome commonly desired ce gn port 
let operating slculate the throat. eve and 
tion close to nozzle area the npeller vane 
ost) proce thee tip w ot all iccord 
for etron flow with thi preselected design port 
thoroughly a hait strength and bearing design are 
} this method of Operation water. caleulations of be ire based | manly o cle | ! 
Many processes are essential hatel not as accurate as those for ter, It vit uitable safety factors for mire 
operation if these hatele vddlition, proce re production quent operation at ut-ott In oper 
run close enough togethe rialole rather thar tenance eynipment ition, reasonable ce ition from th 
cle nti il] ed oper t 
promt tas beyond the ce mm 
‘ vill force too miu lume throug! 
the pre-determin rea Resultu 
PACER elocity are hievher than desirable 
a ) .MOMETI the other hand reduce 
aunt a capacity or pressure 
create addition | racha 
| thrust load bot thor 
MPELLER 
Fig. 2 
| 200 400 600 600 1000 1200 1600 
a Fig. 3 (Continued on page 110) 


Fairbanks- Morse fire pumps provide 12,000 gpm. of 


water at 100 psi. for each of two systems 


Where performance is the measure 


F.M Pumps are the standard 


World’s largest 


jet aircraft center 


protected by F-M fire pumps 


Lockheed, North 


use the 5000-acre 


Four major aircraft companies 
American, Convair and Northrop 
U.S. Air Force Plant No. 52 at Palmdale, Calif., for 
assembly and testing 

Maximum protection against fire at this gigantic 
operation was achieved at minimum cost by installing 
two identical, interlocking water supply systems, each 
equipped with Fairbanks-Morse pumps for both water 
supply and sprinkler pressure 


The size and scope of this installation indicate 
for all 


magnitudes of industrial and municipal requirements 


Fairbanks-Morse’s ability to supply fire pumps 
Whatever your needs in fire protection— big installa 
tions or small— your Fairbanks-Morse Field Engineer 
will be glad to work with your own engineers, in spec 
fying the most efficient equipment. Call him today, or 
write Fairbanks, Morse & Co., Dept. CEP4,600 So 
Michigan Ave., Chicago 5, Ill 


FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 


PUMPS + SCALES + DIESEL LOCOMOTIVES AND ENGINES + ELECTRICAL MACHINERY + RAIL CARS + HOME WATER SERVICE EQUIPMENT + MOWERS + MAGNETOS 
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R-C centrifugal blowers 
assure accurate control 
of volume and pressure 


At any speed, Roots-Connersville centrifugal blowers assure 
uniform delivery of air or gas without the use of receivers. 
In matching supply to changing demand, this inherent oper- 
ating advantage simplifies accurate and instantaneous con- 
trol of volume and pressure. 


R-C centrifugals may be direct-connected to high speed 
electric motors or turbines. Operating speeds may be further 
raised with speed increasing gears. Occupying a minimum 
of space and perfectly balanced, with semi-rigid bearing 
supports to dampen vibration, they do not require special, 


costly foundations. 


Liberal design of diffuser and return passages results in low 
velocities, normal efficiency even when build-up occurs and 
exceptionally quiet operation, Operating without internal 
lubrication, oil-free air is discharged, making it ideally 
suited for exacting process applications. For complete spec- 
ification details, write for Bulletin 120-B-14. 


Engineers unusual career opportunities await you at Roots-Con- e 
nersville. Address your resume to Professional Employment Manager. ¢ 


ROOTS-CONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 
457 Indi Ave, C sville, Indiana. In Canada—629 Adelaide St, W., Toronto, Ont 
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SHROUD IMPELLERS 


(Continued from page 108) 


herent hydraulic balance at all 
points, 1s used in horizontally split 
case pumps and will largely overcome 
ixial thrust. What thrust then remains 

the result of uneven entry of the 
fluid into the two sides of the im 
peller his residual thrust can be 
caused by poor piping arrangement 
or by nozzle casting variation 

With an end-suction overhung-im 
peller pump, the shaft can also be made 
heavier. This design requires a single 
uction impeller and, therefore, un 
balanced axial thrust is present in a 
direction toward the lower pressure 
uction side of the impeller. Consider 
ing that thrust force is essentially 
pressure multiplied by the area upon 
which it acts, some of the force can 
be eliminated by eliminating some of 
the area. (The shut-off pressure it 
elf cannot be diminished without 
changing the design point pressure or 
iltering the shape of the pump’s 
characteristic curve). Figure 1 illus 
trates the single-suction open type of 
impeller with some of the rear shroud 
area removed, 


Test Results 


Tests were conducted on several end 
uction pump designs all having one 
common feature—the ability to adjust 
the rotor position axially. The rotor 
were allowed to position themselves 
while running and the axial movement 
was measured by linkage and grad 
uated scale. (See Figure 2.) 

The curves in Figure 3 are based 
on a 1014-in, O.D. impeller, running at 
1750 rev./min. Examination of the 

reveals the effects of the pat 
oval of hroud area hi 
tested, axial thrust at shut-~ 
reduced to approximately 65% 

ner value Calculation 

t the life of the thrust 

ould be improved substantially 

to be expected when the bea 
ubjected to the former thrust 


tv, where 


drastically 
ipproache the 
obtained with full shroud 
Partial removal of the shroud gives 
guidance to the fluid as 
he impeller Ifhiciency at 
reduced capacities 1s lowered slightly 


llowever 


ency Is 
ilanced again 
and idaptab 


ation 


] 
| 
5 
b 
| 
| 
\t tull capaci\ the designer's 
velocities and volumes are more nearly 
¢ those planned origi illy the partial 
ae hrouds do not affect the thrust load 
eee 
ee ee eee eee eee eee 
or; roce pumps are usuall 
a ot iow power rating and the difference 
>, when t immecreased re 
lhiabilit lity to proce 
is 
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Win $500 with « symbot—a siogant FOF Complete Liquid-Vapor Separation 
1958 is Fiftieth Anniversary year for 
A.L.Ch.E. High-point of this chemical 
Use METEX Mist Eliminators! 
week-long meeting in Philadelphia | 
June 22 through 27. Special volumes —s 
ire in progress on the many tacets of 
il engineering pe ikers are 
preparing speeches—and the Institute 
wants a new symbol and a new slogan 


ze chemical en 


titute running 


SIS! 


For the best svmbo S250' The rules 


must be submitted to: American 1 
i 


Entries 


Institute of Chemical Engineers, 50th Anniver 

sory Contest, 25 W. 45th St., New York 36 in VERTICAL TUBE EVAPORATORS in PACKED COLUMNS 

N. Y 100% removal efficiency at al! normal vapor Liquid particles, rising through the packing 
2) All entries must be postmarked no later velocities traps entrained contaminants below are eflectively trapped and returned by o 

than June 30, 1957 gos outlet — prevents corry-over of undesir METEX Mist Eliminator installed at the top 


able liquid particles of the column below the gos outlet 


3) More than one entry may be submitted 
4) Entries will not be returned 


5) Decisions of the judges will be final — 
6) The winner of each contest, decided by o— 


the 50th Anniversary Committee, will receive a 
$250 METEX Mist Eliminators are recom- ener 
7) Both slogan and symbol must be distinc mended for use in all liquid-gas proc- . 
tive and original essing vessels to remove ond return 
8) The first entry received will be used in all entrained liquids with virtually 
case of similarity or duplication in design or 100%, efficiency over a broad range pull 
caste, of operating velocities. High, free vol- 7 
& ume assures negligible pressure dro 
as judges will be appointed by the 50th Anni tly | M 
versery Committee usually less than '/, of water. Modi- 
fied knitted wire structure minimizes ; 
The pape resented : > Sec stagnation points fer liquid build-u 
‘JC Nuclear Congress in Philadel- p p Existing vessels con be operated of higher 
phia March 11-15 have been pub- age, even when solids are present velocities with complete liquid removal. New 
vessels con be made smaller and wil! handle 


lorger input 


lished, and are now available, to 


rethet ith the pape 


aim 


can be obtained fi he Amer AA 
METEX Mist Eliminators can be supplied 
n Socicty of Mechani ngineer 
in any required size or shope and can 
ré Jepar ent t ) 
“y be fabricated of any desired metal or 


alloy (including some plastics) to resist 


AEC will prov ide $9,650 to con- varied corrosive conditions, Our engi 
: ; neers will be glad to recommend the 
tinue the support ol research on mass 
: . ' ae type of Mist Eliminator and method of 
transfer in packed columns at Clar| 
n 1 1957. Result ’ installation best suited to your indi 
ul ecil / ‘ aot 
the vidual operating conditions 
nve » Tar iave el 
pu ed urna om ple information on 
Used in fractionating columns, METEX Mist For comptete iatermet METER 
four paper Elieslacter con be placed Mist Eliminators, write for Bulletin 
No. ME6 
A.LCh.E.’s 500 inlet to remove and return impurities, or of 
A subcommittee o AChE. S0th any point of product removal where entroin 


Anniversary Committee, under B. F. ment is critical for quality control 


Dodge, is planning for participation 


the n 


of foreign engineers in 
METAL TEXTILE CORPORATIO 


ROSELLE, NEW JERSEY 


METAL TEXTILE CORP. of Canade, tid., Hamilton, Onteri 


REPRESENTATIVES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


\round the 


which could charactcr: {| 
ities ith | 
lherefore, the) 
are ! ple vad 
| 
3 
{ 
= 
Lal toric ind | t Confer 
ence held concurrent! Priced at 
pal / 
distinguished foreign industrial chem 
il chet cal vho mignt METEX 
parti pate im e technical prograt 
Kae of rticles in the hook 
au ! es im e book . 
let “Chemical Engineering 
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FUTURE MEETINGS and 


, wake, “CANADA DRY BEVERAGES Symposia of the Institute 
FANADA CHOOSE E-D FILTER PAPERS 
TO GET SPARKLE AND PURITY!” 


View of Seattle from Queen Anne Hill, 
Mt. Rainier in background 


MEETINGS SYMPOSIA 


2 SEATTLE, WASH. June 912, 1957 Olympic 
Hotel See page 80 for complete neeting 


prograrr 


@ ST. Louis 

June 2-6, 1957. Jefferson Hote 

Golden Anniversary Meeting, Air Pollution 
Control Associatior sponsoring societies in 
clude A.LCh.E Tuesday, June 4 will be 
ALCh.E. day 

} L. Murphy, Jr Methods of Analysis; Instrumentation; Atmos- 
Vice-President in charge of pheric Reactions, Photochemical & Other; 
production for Canada Aerosol Formation & Control; Progress in Air 
Dry Ginger Ale, In: Pollution Control Equipment & Methods; and 
Human & Economic Goals for Engineers in Air 


Pollution Control will be treated 

For information contact W. L. Faith, Managing 
Director, Air Pollution Foundation, 704 § 
Spring St., Los Angeles 14, California 


@ PASADENA, CALIF. 

June 19-21, 1957. California Institute of 
Technology 

The 1957 Heat Transfer and Fluid Mechanics 
Institute. A.l.Ch.E. is one of the sponsoring 
societies. Papers on technical and scientific 
advances in fluid mechanics, heat transfer, 
thermodynamics, and related fields 

GENERAL CHAIRMAN: Peter P. Wegener, Jet 
Propulsion Laboratory, Calif. Inst. of Tech., 
4800 Oak Grove Drive, Pasadena 3, Calif 


@ STATE COLLEGE, PA. 

August 11-14, 1957. Pennsylvania State Uni 
versity 

First National Conference on Heat Transfer, 
featuring Applied Heat Transfer. Sponsors: 
A.1.Ch.E., AS.M.E., & College of Eng. & Arch., 
Penn State Univ 

James N. Addoms, Atlas Powder Co., Wil 
mington 2, Delaware, is A.l.ChE. program 
chairman 


@ BALTIMORE, MD 

September 15-18, 1957. Lord Baltimore Hotel 
TECHNICAL PROGRAM CHAIRMAN: R. L. Cop 
son, Mutual Chemical Co. of Americe 1348 
Block St., Baltimore 31, Maryland 


To get maximum clarity for your filtration, iat al 
sorption, Dialysis, and lon Exchange 
let us recommend the grade you ought to CHAIRMAN: G. P. Monet, Du Pont, Wilming 


ton, Delaware 
try. E-D samples for test runs gladly fur- Intended to furnish basic information for 
chemical engineers working on mass separa 

nished without obligation. 
Jet Propulsion 
CHAIRMAN: C. E. Marsel, College of Eng 
N.Y.U., University Heights, New York City 53 


verman vi tare, boger Wi 
liams, Inc., P. O. Box 426, Princeton, New 

Jersey. 

MOUNT HOLLY SPRINGS, PENNSYLVANIA Drying 

CHAIRMAN: Ralph E. Peck, Chem. Engineering 

Dept., Ill. Inst. of Tech., Chicago 16, Ill 
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for 39 yeat® we nove 
spore and purty ynat oF? essen} jn 
ne qualitd tor which 
ond say® Mr. L Murphy: 
oA consumer each yea! They are 
ond exacting jury: Clarity: 
spomle must be up yop at 
oA posh we must pave 
and ynifor™ iret meaiu™ 
We pave {ound nat popet 
~~" 
yea! in and yes! out, gultills ynese 
“in gaditio™ to fine porosity: ED papet 
BA yas yery high wich is 
fot ine hig? producto” pate 
of Canad? pry 
“St filtrate” is yer part of out 
fs operation’ Every pottle nat \eave* out piont must 
cleat and pure ED popet 
| 


SYMPOSIA 


Low Temperature Processing 


CHAIRMAN: Clyde McKinley, Air Products 
inc., P. O. Box 538, Allentown, Fa 


MEETINGS 


Direct Operating Labor Costs 
CHAIRMAN: John Happe Chem. Eng. Dept 
New York University, University Heights 
53 


Air Plant Safety 
CHAIRMAN. WN. H. Waltor Atlant Refining 
Co 3144 Passyunk Avenue, Philadelphia | 
Pa 


Ammonia Plant Safety 
CHAIRMAN: Harold Maune, Mississippi River 
Chemical Co., Crystal City, Missouri 


Statistics in Chemical Engineering 
CHAIRMAN: To be named 


@ ANNUAL—CHICAGO, ILL 

December 8-11 1957. Conrad Hilton Hote 
TECHNICAL PROGRAM CHAIRMAN. He y 
Nolting, Standard Oil Co., 2400 New Yor 
Ave., Whiting, Ind 


Fluidization of Solids 
CHAIRMAN: E. R. Gilliland, Chem. Eng. Dept 
M.1.T., 77 Massachusetts Ave., Cambridge 39 
Mass 


Covering two main areas: the characteristics 


of solid and gas flow in beds of fividized 


solids: the characteristics and relative effe 


tiveness of fluidized and fixed beds as chemi 


ca! reactors 


Effective Cost Control in 
Process Operations 


CHAIRMAN: C. W. Nofsinger, The C. W 

Nofsinger Co., 906 Grand Ave., Kansas City 

6, Mo 


CHAIRMAN: C. W. Nofsinger (see above) 


Chemical Engineering Abroad 
CHAIRMAN: Shelby Miller, Chem. Eng. Dept C arges per minu @ 


University of Rochester, River Campus Station 


Rochester 20, N Y 


coven ater Perfect control of 


of Construction 


CHAIRMAN: G. Fred Ours, Carbide and Car 


 Ught or dense Soda Ash 


Laboratory and Pilot Plant Techniques 
CHAIRMAN: G. W. Blum, The Goodyear Tire 


Now soda ash (and other materials) can be automatically weighed 

Rediction Processing and packed from a belt feeder. Three Thayer Scales at the Dow 

CHAIRMAN: J. J. Martin, Dept. of Chem Chemical Company, Freeport plant, can preweigh 20 charges per 
Eng., Univ. of Michigan, Ann Arker, Michigan minute with an average accuracy of 2 ozs 

Nuclear Process-Heat and 
Radiation Source Reactor Systems : atented T 

ter The heart of this Autoweightion system is the patented Thayer 

Industries Plate Leverage System that is guaranteed accurate for the life of 

CHAIRMAN: 86. W. Gamson, Borg-Werner the scale. This unvarying accuracy is the solution to many new 

Corporation, Des Plaines, Illinois 


automatic process problems involving scales for batching, filling 
and checkweighing. 


Extractive Metallurgy 
CHAIRMAN: B. W. Gamson (see address 


above) 
Selling a Technical Program For instance, the expanding petro-chemical industry uses more 
CHAIRMAN: W. L. Bulkley, Standard Oil Com Thayers than any other scale. May we send you information on 
yany (ind Whiti Indian 
automatically weighing polyethylene, polychloride, carbon black, 
hock- 
Sheck-Weve Concept of resins, soda ash, etc 
Equipment Design 
CHAIRMAN: Stuart Churchill, Dept. of Chem 
Eng., Univ. of Michigen, Ann Arbor, Michigen BATCHING + FILLING + CHECKING — AUTOMATICALLY BY WEIGHT 
Use of Computers in the 
Chemical Industry J 
CHAIRMAN: Leon ¢ »per, Monsanto Chem- 
ical Company, St. Louis, Missour 
(Continued on page 114 THAYER SCALE CORP, 13 THAYER PARK, PEMBROKE MASS 


CHEMICAL ENGINEERING PROGRESS, April 1957 (v 53, No. 4) @ 113 


W = | ™ 
= 4 


If you have chemical processes in 
volving high vacuum evaporation, 
distillation, or vacuum cooling of 
corrosive materials, it will pay you 
to consider Croll Reynolds corrosion 
resistant EVACTOR Units and con 
densing equipment, 


CR Steam Jet EVACTOR Units 
an maintain absolute pressures 
down to 50 microns Hg abs. de 
pending upon your process require 
ments Our engineers have made 
thorough studies of all of the latest 
corrosion resistant materials, and can 
incorporate them into your in 
stallation as needed to guarantee 
long, dependable trouble tree service. 


In order to assure you of maximum 
ethciency in your installation, we 
prefer to design the equipment to 
match exactly the vacuum, cooling 
or evaporating load conditions of 
your process. If you will furnish us 
with details, we will be glad to 
submit specifications and sugges 
tions. Write, wire or phone .. . 


CROLL 


( 


REYNOLDS 


Main Office: Westfield, New Jersey 
New York Office: 17 John St., New York 38, N.Y. 


vaCTORS STEAM FET EvVACTORS aQua vacroes 


| 


FUTURE MEETINGS 


(Continued from page 113) 


MEETINGS SYMPOSIA 


Special Techniques for Separation and 

Recovery of Biochemical Materials 

CHAIRMAN: Elmer Gaden, Dept. of Chem. 
Eng., Columbia University, New York City 


Chemicals Recovery in the 

Paper Industry 

CHAIRMAN: R. P. Whitney, Inst. of Paper 
Chemistry, Appleton, Wisconsin 


Process Application of Reactors 
CHAIRMAN: J. J. Martin, Univ. of Michigan, 
Dept. of Eng., Ann Arbor, Michigan 


@ 1958 MEETINGS 

@ Montreal, Canada, April 20-23, 1958 
Sheraton-Royal Hotel. Joint A.1.Ch.E.-C.1.C 
A.L.Ch.E. CHAIRMAN: Kenneth 
Beatty, North Carolina State College, Raleigh, 
N. Natural Uranium-Heavy Water Re- 
actors and Their Fuel Cycles. Chairman to be 
nar ed 

@ Philadelphia, Pa June 22-27, 1958 
Bellevue-Stratford Hotel. A.1.Ch.E. Fiftieth 
Meeting CHAIRMAN Roy 
Kinckiner, DuPont, Wilmington, Del 

@ August 18-21, 1958 AALChE-A.S.ME 
Heat Transfer Conference. CHAIRMAN: A. § 
Foust, Dept. of Chem. Eng., Lehigh University, 
Bethlehem, Pa 

@ Salt Lake City, Utah, September 21-24 
1958. CHAIRMAN: E. B. Christiansen, Dept 
of Chem. Eng Bldg. 437, Univ. of Utah 
Salt Lake City. Air Pollution. CHAIRMAN. W 
L. Faith, Air Pollution Foundation, 704 
Spring St., Los Angeles 14, California 


Conference 


Anniversary 


@ Cincinnati, Ohic, December 7-10, 1958 
Net land Plaza Hotel A.LCh.E. Annual 
Meeting. Water Pollution. Chairman to be 
named Distillation CHAIRMAN: W. ¢ 
Schreiner, M. W Kellogg Co 711 Third Ave 
New York City 17, N.Y 


UNSCHEDULED SYMPOSIA 


Correspondence on proposed papers is in 
vited. Address communications to the Pro 
gram Chairman listed with each symposium 
below 

@ Centrifugation: James O. Maloney, Dept 
of Chem. Eng. U. of Kansas, Lawrence 
Kans. The theory and quantitative espects of 
centrifugation 

@ Size Reduction: Edgar L. Piret, Chem. Eng 
Dept., U. of Minnesota, Minneapolis 14, Minn 
@ Filtration & Centrifugation: Horace Hinds 
Jr, Corn Products Refining Co., Box 345 
Argo, Ill 

@ Chemical Engineering Process Dynamics as 
They Affect Automatic Control: David M 
Boyd, 315 Ridge Ave., Clarendon Hills, tI! 

@ Ethylene Manufacture: Hermann C. Schutt, 
201 Devonshire St., Boston 10, Mass 

@ Dry Classification of Solids: D. W. Oakley 
Metal & Thermit Corp., Carteret, N. J 

@ Statistics in Chemical Engineering: John C 
Whitwell, Princeton University, Princeton, N. J 
@ Education of Chemical Engineers: FF. M 
Tiller, Dean of Eng., University of Houston 
Cullen Blvd., Houston 4, Texas 

e@ New Chemical Engineering Construction 
Techniques: S. A. Guerrieri, The Lummus Co., 
385 Madison Ave., N. Y. 17 

@ Mineral Process Engineering and Mineral 
Economics: |. A. Roe, International Minerals 
& Chemical Corp., 20 North Wacker Drive, 
Chicago 6, Ill 

@ Foams and Froths: J |. York, Dept of 
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B, Leading mfrs. of 
MIXING 
GRINDING EQUIPMENT 


for over 90 years 


@ 1 pint to 150 


411-10 Gal. Double Arm Kneoder with two speed broke 


ted trough and me@tor operated lift options! 


© 4'/, 010, 6" 
4, 12 
230, 4232 
16240" sizes. 


#521(-14" 2 37" High 
Speed Three Roller Mill. Hydraulic od 


justment and pressure recording gauges 


optional. 


#30€-50 Gal. Heavy Duty Change Con Mixer 
Adjustable outer scraper, cover with charg 
ing port, and gotes on cans optional 


© 8, 16, 20, 50 and 
60 gal. sizes 


130-250 Gal. Change 
Tank Mixer with hydraulic 
raising and lowering and 
variable speed motor. Var 
jous type stirrers ond 
high speed impellers op- 
tional 


© 80,150 and 
250 gal. sizes. 


Z130EL—1 Gal. Double Planetary type 
Change Con Mixer with shearing action 
stirrers, and variable speed reversing 
type motor. Jocketed cans and 
portable trucks for cans optional 


© 1, 2,3, 4, 6, 15, 25, 50, 65, 
85, 110 and 150 gal. sizes 


Write for complete information on these or other 


types of fi equipment. 


CHARLES ROSS & SON 


COMPANY, INC. 
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Chem. & Met. Eng., Univ. of Mich., Ann Arbor, 
Michigan 

@ The Threatened Imbalance Between Chior- 
ino and Alkali in American Chemical Industry: 
Zola G. Deutsch, Deutsch & Loonam, 70 E 
45th St., New York City 17 

@ Shock Waves in Process Equipment: Chair- 
man to be named 

@ Scale-Up Philosophy in the Chemical Indus- 
try: David B. Coghlan, Foote Mineral Co., Box 
576, Berwyn, Pa 

@ Start-Up of New Chemical Plants: M. | 
Nadler, Du Pont, Wilmington, Del 

@ Computers in Optimum Design of Process 
Equipment: Chen-Jung Huang, Dept. of Chem 
Eng., Univ. of Houston, Cullen Bivd., Houston 
Texas 

@ Kinetics & Rate Processes: H. E. Hoelscher 
Johns-Hopkins University, Baltimore, Md 

@ Financing for the Chemical Industry: Ber 
nard Stott, First National City Bank of New 
York City, New York, N. Y. 

@ Chemical Engineers in Chemical Industry 
Management: T. P. Forbath, American Cyane 
mid Co., 488 Madison Ave., New York, N. Y 
@ Training on the Job for Industry: John 
Happel, Dept. of Chem. Eng, N. Y. Univer 
sity, University Heights, New York 53, N. Y 
@ High-Speed and Time-lapse Photography in 
Chemical Engineering: J. W. Westwater, Dept 
of Chem. Eng., 205 East Chem. Bidg., Univ 
f Illinois, Urbana, Ill 


LOCAL SECTION MEETINGS 


@ AKRON — CINCINNATI — CLEVELAND — 
PITTSBURGH—TOLEDO—CENTRAL OHIO 


May 10, 1957. Joint one-day regional sym 
posium on “Industrial Pollution Control,” 
Sheraton-Mayflower Hotel Akron Ohio 
Reservations and pre-registration: H. H. Baker, 
White Industrial Sales Co., 2nd National Bldg 
Akron, Ohio. Cost: $1.00—student members; 
$200-A.1ChE members; %$3.00—non mem 
bers 

A.M., Air Pollution: “Some New Engineer 
ing Tools and Techniques for Cleaner Air,” 
0. C. Thompson, Carbide & Carbon, and G 
W. Blum, Goodyear. “Venturi Scrubbers in 
Odor Control,” J. F. Byrd and E. L. Dewey, 
Procter & Gamble. “Catalytic Fume Combus 
tion for Chemical Manufacturing Processes,” 
R. J. Ruff, Catalytic Combustion Corp 

P.M., Stream Pollution: “Purify While They 
Cool,” E. Mohler, Sun Oil. “Observations of 
the Behavior of Mineral Oil as a Water Pollu 
tant,” F. J. Ludzack, chemist, and R. A. Taft 
Sanitary Engineering Center. “Economic Con 
siderations in the Disposal of Spent Pickle 
Liquor and Plating Wastes,” C. A. Snavely 
and J. €. Clifford, Battelle. “Reduction of 
BOD from Neutral Sulfite Waste-Liquor 
Stream by Evaporation and Burning HE 
Templeton, Vulcan-Cincinnati 


@ NEW JERSEY 

May 14, 1957. Eighth Annual |-day meet 
ing, Military Park Hotel, 16 Park Place, New 
ark, New Jersey 

PROGRAM CHAIRMAN. L. Ferrise, Merck & 
Cempany, Rahway, New Jersey 

P.M., General Session (simultaneous with 
Technical Session), “The Engineer as a Profes 
sional Man”: “His Society,” F. J. Van Antwer 
pen, A.1LCh.E.; “His Job,” C. F. Savage, Ger 
eral Electric; “His Pay,” H. L. Rusch, Opinior 
Research Corporation 

Technical Session (simultaneous with Gen 
eral Sessior “Unit Processes—latest 
niques “Chiorination,” R. MacMullin, Ma 
Mullin Associates; “Alkylation,” W. F. Roll 
man, Esso Research; “Sulfonation and Sulfa 
tion,” E. E. Gilbert, General Chemical Research 
labs; “Hydrogenation,” S. Milazzo, E. F 
Drew Co 


Florex—for adsorption 


Recognized throughout the world 
= as superior to all other natural clays 60/100 

h used in adsorption processes, Florex 

“~~ is particularly effective in the adsorp- 
tive refining, decolorization, clarifica- 

tion and neutralization of mineral, 

vegetable, and animal oils, fats and 

waxes. Florex is also effectively used 

for sweetening light distillates, de- 

hydration, desulfurization and poly- 

merization, 


Florex is prepared from carefully 
selected natural Florida Fullers Earth 
by a special processing including high- 
pressure extrusion, which greatly 
improves adsorptive efficiency and 
capacity. 

Standard particle sizes are herein 
reproduced and include meshes from 
2/4 to 200/ up. Special meshes are 
also available. Florex is packaged to 
fulfill customer's requirements with | 
the Fifty (50) pound non-returnable 
paper bag the minimum quantity. 


FLOREX MESH—-ACTUAL SIZE 


For further information use free request 
coupon below. 


; Please send literature {| | and | 

| sample | | of Florex 

y | I (Be sure to indicate mesh size | 
COMPANY | 
Nome 

@ Adsorbents 

@ Dilvents 

DEPT. z P.0.80x 989 | “ity 
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FROM LOCAL SECTIONS 


iit in communicat 


(sroup Problem 
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TWO LOCAL SECTIONS HONOR PAST CHAIRMEN eae ed 
Certificates of recognition are 
presented to past chairmen of PLANS PROPOSED FOR 
the National Capital and Akron ) a 
Sections at local meetings. ’ ; EDUCATING TOMOR- 
ROW’S ENGINEERS 

the section March meet ¥ 7% local engineering societies, the 

Rushton. In addi 7. a8 | major session on the problems 
peech of the evening, on Mixing wee let i a of engineering education as part 
: of its National Engineering 
Week celebration. 


ot the National Capita 


Rushton pre 
tifieate ection chairman pu 
, Past chairmen present in person at National 
plastic-taced stale 
apitol meeting pictured with Rusnton. L. to r 
Nn past chairmen Groggins, Read, Armistead, Rushton, McBride 
ox | Myatt, and Gillman 
teadl 
1) on, ooper I. 1). Patterson 
Bennett \ url McDermott; L. Freeman i 1 
Gallman, tell; J. Kosko; A. B. Jap ology iking at Savannah 
\t the Akron Section jeetn ndstedt; W. M. Otto; i River Section’s joint meeting t 
January, it was present cha ! he Akron meeting conti dl aitet other engineering groups in Feb: 
vho presented the certiticat resentation it] onsid hon cited two tacto iffecti 
ovrmtion to vast probler ow mye it | number and quality ot good engimneect 
Prumbull  Dinsmeore on otid owatl my graduate condition of 
street: | Maider eng lricl pli 
W. Burt; A. Mohler (ae p on Thu tional 
Ni \. Knight, 


WELDED CHEMICAL VESSELS 
IN ALL SIZES AND TYPES 


For three generations, COLE has been supplying the chemical 
processing industry with tanks, vessels and steel plate structures 


Be Elevated Tanks, 
they could depend on. Whatever your needs — pressure vessels, Pressure Vessels, 
elevated tanks, digesters, diffusers, lumber treating cylinders—we Processing 
Equipment from 
have complete facilities for constructing in carbon or stainless steel, fae ally 


aluminum, or special alloys. ... Take advantage of our 103 years jan my ey 


of specialized knowledge and experience. Write for Tank Talks. we | need 


Estoblished 1854 


R. D. COLE MANUFACTURING CO. 
NEWNAN, GEORGIA 
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DRUM 
RECONDITIONING 
MACHINES 


kee p your drum 


maki ng more ti ip 


Universal Hydraulic Closed 
Drum De-Denter, GILco 
M ode DDM-S531 alely re 
moves dents from body, head 
and bottom of 55 and 15 
U.S. gal. closed steel drums 


Operation 1 fast and ule 


Time cycle about one minute 
Protective shield pate and 


ock pins not nece ary 


There's a GILCO machine 
flor every phase of steel drum 
reconditioning. For complete 
details and specifications on 
the equipment to solve your 


Is there a product eaten, worn or used today 


in its final marketable form that, somewhere along 


L. M. GILBERT 


the line from mine or field, farm or lab, is not 


DE m, write, COMPANY touched by a chemical proce ss? 
1505 Race Street It's the soundest reason we can think of for 
Philadelphia 2, Pa the fact that, if your product has a drying process, 
Cables LMGILCO there is no “standard package deal” in dryers. To 


be entirely satisfactory, your dryers must be ex 


clusively yours engineered, designed and built 


for your segment of this broadest of all industries 


for your particular product, your particular process 


PUMPING PROBLEM 
GIVING YOU 
TROUBLE? 


Get qualified help 
Tell us about it 
SK Geor Pumps, product of yeors of 


THATS WHERE WE AT SARGENT CAN HELP 


Our long and broad experience in research- 


ing, designing and building dryers for highly di 


verse industries (rubber, tobacco, foods, explosives 


textiles, are a few), gives us a backlog of practical 


production-proven knowledge to help you to more 


research and engineering experience, 


efficient, economical, guaranteed-quality product 


are solving problems in almost 


every industrial field — pumping drying 


many types of materials like 


WHEREVER THERE'S A DRYING PROCESS 
A Sargent Dryer will do the job better, at less cost 


alcohol, fuel oils, glue, wax, 


lube oils, resins, cellulose, heated 


oils, road tars. Some applications ; 
‘ Want detailed information? Just call your 


require only a top-quality standard 


nearest representative or write us direct 


pump. Ours are top-quality. Other pao 


thi | 
epplication: demand someting specie There are a few! A good cigar or a pack 


if so, were ready to cooperate 
of Cigarettes to anyone writing us the name of 


such a product 


C.G.SARGENT’S SONS CORPORATION 


We'd like to get acquainted 


let us send you Bulletin 


17-A describing 


our pumps and engineering service 


Just write us. We'll send it 


Schule and Koerling 


COMPANY 


MANUFACTURING ENGINEERS 


Graniteville, BF Massachusetts 


PHILADELPHIA 19-—F E. Wasson, $19 Murdock 

CINCINNATI 18 — A. L. Merrifield, 730 Brooks Avenue 

CHARLOTTE, NC W. S$. Anderson, Caroline Specialty Co 

ATLANTA, GA. — J Angel, Mortgage Guarantee Building 

S HEIGHTS. BUCKS COUNTY, PA 4 
TORONTO |, CAN Hugh Williams & Co, 27 Wellington 


jet rates: | Rotameters & Flew | Valves: Ack for | Heat | Gear Pumps Ash 
iedicaters Condensed Bulle We Dryers for the process industries single of multiple conveyor, trey 
Bulletin 11 ‘ pole or tunnel, stationary of rotary: high speed of low, heavy of light 


Butiete WT) capacity; continuous of batch methods; for laboratory of production line 
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graduates. While this plan has the 
drawback of costing the student more 


News of the Field 


FROM LOCAL SECTIONS 


money, it has the advantage of turn 

ing out better students and doubling 

(Continued from page 116) the physical plant of the engineering 

schools 

eat lack of good and inspiring teach Increasing the present curriculum 

hematics and basic science to five years at an engineering school 

hool certainly could turn out better stu 

the needs of mdustry are dents but it would cost the student 

concerned, Mason emphasized that the more and actually lower the physical 

Partition Ring Spiral fact that graduating seniors get offer plant capacitics of the engineering 

ing rot mpanies does not nx an chools lconomic considerations are 

hi is need for 15 to 20 time also the drawback to the idea of “pre 

| >» any engineers a e are gradu professional” training in the manner 
©) ating, m tact he felt that the need ot medical doctors 

of industry are in closer balance with tased on the present situation im 

the graduating classes than is admit industry, where too often graduate 

ted. Industry could probably fill all engineers are doing what is essentially 

\ its needs by utilizing the engineers it little more than technician vork, 

Plastic Lessing has on engineering work instead of in) Mason described the growing idea of 

Telleretie Ri ile or cment or any of the providing Fechnical Schools where 

ireas engineers are now in technicians can be trained to do the 

Many plans have been suggested to highly important jobs in industry that 

illeviate the present apparent short call for considerable technical training 

ive ol good graduating engineers, but and ability but do not call for the 

there are drawbacks to most of them theoretical and full-engineering train 

Seiataie Perhaps the best, Mason pointed out, ing of the graduate engineer 

Raschig Berl is the so-called 3-2 plan. This is the In conclusion, Mason pointed 

Ring Saddle program which has a_= student take strongly to one of the weakest points 

three year it a liberal arts college in present engineering education—the 

ind two i! following at an engi secondary schools “The trend has 

SPECIA LISTS neering hool The student gets a been to be bored with basic science 


in degree from both schools, is certainly and mathematics in secondary school 


Tower Packings 
Here are several typ f towe cre 
pac in Knight ER NG C6. HEAT 
plants, the largest in the country NE EXCHANGE 
specta owe mack pro- 
and PROCESS 
Knight packing includes the pop- 1 ne Te EQUIPMENT 


t better rounded engineer when he to go to college, and to return to 


ular and efficient Berl Saddles made 
of unglazed porcelain and chemical 
stoneware, Both are sturdy, non- 
spalling and entirely acid proof. Berl 
Saddles, made of Permanite or steel, 
are available for use with strong 


causti solutions or HF . M & L REBOILER 
Knight makes other tower pack- NAMEPLATE 
mys including Raschig, Lessing nee 
] is YOUR O.D. (shell): 32'% 


spiral, and partition rings. We also Lenath: 11° 3” 
furnish the new polyethylene Teller- GUARANTEE Sedan 199 


eu packing shown OF Design Temperature: 300° F. 
Data concerning sizes, weights, QUALITY Code: ASME 

surface area, etc... on our various 

types ot tower packings iS piven in e M & L. engineers, drawing upon many years experience, designed, 


Bulletin No, 11 —Write for your Evaporators istomer, a well known petrochen mpany in Texas 
copy Jocketed Kettles worked very satistactorily it was imetalled 
i ; | his more example why, at Manning & Lewis, we insist 


7 Kelly Ave., Akron 9, Ohio Reactors ; transter equipment needed now in your plant 

Pressure Vessels 


Heat Exchangers Manning & Lewis 


tourrment 24-42 OGOEN STREET 4 
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secondary schools to teach the next 


generation to be bored with basic sci- 


ence and mathemati Ihere is a 
crying need tor gor econdary school 
teaciier the societic in help by 


hav 


tim 


ondat ol teacher is been and 
will continue to be helptul in solving 
this most acute long-term | lem 

kk. O. Pekkala 


INVESTMENT, SAFETY IN 
PLANTS, TECHNICAL SUB- 
JECTS AT LOCAL SECTION 
MEETINGS 


At the Maryland Section’s (/’. Mes 
sina) March meetit C. P. Neidig, a 
general partner of White, Weld & Co 
stated that in the chemical industrie 
internally generated funds are the maim 
source ot capil il expansion 
These internal tund ire developed 
from retained earnings or depreciation 
account In the chemical imadustric 
the overall depres ition rate 7 
and certificates of necessity issued dur 
ing the Korean action have increase 
this to 200% im some case lhe G 
eTnn t ! per ttin the use of 
the declining balance” or um of 
digit for dete epreciation 


allo 


a higl 


1 


leature 


heimer, of \W 


Franci Wiillias estine 


(Continucd 


National A.1.Ch.E. president J. Henry Rushton 
here is emphasizing the importance of the 
individual chemical engineer to the industry in 
a speech on Chemical Engineering Your 
Lifetime Profession” to the February meeting 
of the Rochester Section (F. lL. Wells 
went on to explain how the Institute can help 
the individual engineer by stimulating his inter 


est through publications, meetings, promoting 


Rushton 


personal contacts, and providing an impetus 
for community service. But, Rushton reiterated 
it is the support of the individual 
engineer that is the backbone of the industry 


and of the society 


chemical 


Maybe it’s scrap rubber or lum 
ber trimmings. Maybe it’s plasti« 
materials. Maybe it's fiber glass 
Maybe it’s metal 

Whatever 
ground in Bauer Mills 


is reducible can be 
in large 
or small quantities to any de 
gree of fineness 

If you're doubtful about grind 
ing your particular material, we'll 


make tests in our research labora 


THE BAVER BROS. CO. 


1749 Sheridan Ave. * Springfield, Ohio 


tories and give you the answer 


We manufacture attrition mills 
bre ikers 


laboratory mills, granulators, tex 


crushers, hammer mills 


cleaners, clas 


All of 


machines perform the operations 


turizers, fiberizers 


sifier exhausters these 


indicated by their names 
The full line 

described in our 

Shall we send 


is illustrated and 
Bulletin No. 52 


you a copy 7 


Established 1878 


ing Binks 


every purpose 


MAIL COUPON 
NOW! 


Binks spray nozzles 


for washing, cooling, processing, 
humidifying, dehydrating, and 
hundreds of other applications. 


You'll get the right nozzles quicker by call 
manufacturers of 
most complete selections ever produc ed 

There is a size and spray pattern for 
with nozzles cast or ma 
chined from standard or 


resistant metals and materials 
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one of the 


spec ial « orTrrosion 


Binks Manufacturing Company 
3114.32 Carrell Ave, Chicege 17, 
O ©. Binks, send me your comprehen 
sive Sprey Nerzslie Ceteleg witheut 
obligation 


NAME 


COMPANY 


ADORESS 


he 
YOU WANT TO \ 
| ‘ ind th ethods permit 
return in the early taye ol 
a venture But while internal capital 
isn t commor ome of the larger 
chemical compante can use external { t 
fund pre fitall lt they ive out 
fund or direct repa cnt ; 
lurning to the other side of tl | 
estheimer and ‘ 
| = 
Binks 
| 
city Zonet State 
y 
1957 Vol 53 No 4) ING 


What's your 
Problem? 


G-B, a leader in its field for over 50 
years, offers complete responsibility 

from design to finished product. 
Regardless of your processing pro- 
blems, G-B has the practical experi- 
ence, the engineering know-how and 
the manufacturing facilities to solve 
them. G-B Engineers are at your 
Service at any time to discuss your 
processing problems... without 
cost or obligation 


Write for complete catalog showing the 
facilities and services 
of Goslin-Birmingham 


GOSLIN- 
BIRMINGHAM 


News of the Field 


FROM LOCAL SECTIONS 


(Continued form page 119) 


selor to the Chemical Fund 
out the 


pointed 
advantages of investing in 
the chemical industry to the February 
meeting ot the Ohio Valley Section 


veneral, chemical 
ve buys tor the 

vh ratio ol 
carning ‘ ! value, indicating 
iluation of the 


under tock hased on 


capital investment. But, both speakers 
empha i7ed, investinent in the chem 


il field presumed 


ledve ol 
potential 
wluct proce 


uch knowledge pr 


iffer of « 


Plant Safety 


\. Dunlap 
bale & Carbon Chet 
to the February meeting 
Charleston (W. Va.) Section | 
VeClain), outlined four problem 
volved in effectively tighting a 
fire: 1) defining emergency area 
oad blocks | 
mn tive area ind 4 radiant heat 
ellect on 


police 3) ulfocation 


facility 
ilso empha ized the 


Dunlap 
ot 
utomatic fixed protection systems to 
prevent fire outbreak and spread 

technical, the Jan 
uary meeting of the East Tennessee 
Section (41. J. Peacock, Jr.) heard 
S. ©. Colbeck, Pittsburgh Coke and 


Chemical, present a detatled talk on 


lurning more 


Behavior of Granulated Carbon in 
Columns for (ia 
I’hase 


irea the 


Phase and Liquid 
High 


prime consideration im 


\pplication surtace 
acsorption and i i“ \ d carbon the 
matler pore of tem, 
account for nearly ill the sur tace 
ivatlable tor ul orption But nee 
trong adsorption is also associated 
with high retentivity, a fine pored car 
bon may not be economically feasible 
m ome case tor the ecovery oft 
olvent vapor lhe efhciency of 
utilization of carbon in a column in 

ise with wmecreasing bed depth 
with decreasing pe size, and witl 
decreasing flow rate 

H. O. Ehrisman, Foxboro Co., cor 
tinued his discussion of the Sales En 
gineer and how to evaluate his pet 
January 1957) be 
fore the January meeting of the 
Rhode Island Section (/. / 
Although 


look for dollar volume, the perform 


formance (C/:/’ 


( ampa 
nella) management doe 
ance ile engineer does not 
si vrnd on this factor \c 


on next page) 


WHERE 
do you 
start 
training 
for 
promotion 
from your 
first day 
on the job? 


For the answer, 
turn to page 4. 


VALUABLE TANK 
HEATIN 


tank 
dis 


installed, i 
preferable in every 
These photos show how the 
‘ can 
irved to per 


fit the out 


Nem ¢ 


wign 
Ideal for Tank Jobe 


lar to ' ‘ amped 
t f the tanh 
of a ja 


WANT 
BULLETINS? 


Inf 


tior Tank for wide He 


Backed by 20 Years of Panel Coil Mfg 
DEAN THERMO-PANEL COIL DIVISION 
DEAN PRODUCTS, INC. 615 Franklin Ave 
BROOKLYN 38, N. Y. Tel Stering 9 54 


DESIGNERS 
Out ofitable inves 
nent tS A 
‘ la ifa ned pipe 
coils were ised for heating ind cooling 
i anks, The coil were placed inside the 
much trouble | | 
| eriminating chem engineer alway spec) 
| CONL 
| because it costs less, occupies ke pace 
weigl le f 
| m 
vide of aw cylir 
drical tank. You 
rsIDE 
HI ATING is 
4 eas and = ine 
Inside cleaning 
J and rice 4 
| 
imc. 
BIRMINGHAM ALABAMA (( 
ON 
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selling time of a sales en 
little as 25% of 


tually, the 


gineer can be as 


his time, with the remainder spent on 
specihcations, drawings, explanation 
tramimg, travelling, and other nece 


it preparations 


New Club 


With 47 pro pet ve members pres 


ent at ots hrst dimner meeting in 
January, the proce ot organizing 
i new club of chemical engineet in 
Indianapolis, Ind., is well underway 
W itl if objective L.LCh I ection 
tatu is oon i [™ ible the club 


nvited national president 
Henry 
Ihe club has a committee of nine 


Rushton to be its first ye iker 


representing seven companies in the 


Indian ipolis area 


Also Meeting 


Industrial Development in Arkansas 


held the floor at the January meeting 
of the El Dorado Section (G. 1) 
hucker) Banker | | Hurley ana 
lyzed the state problem of losing 
people to state vhere job opportuni 
ties are better, explained how Arkansas 


trying to build up it 


howed that a big hurdle is that 
Arkansa people do not like to pay 
taxe [his money problem is being 
vorked now the tate lhe to 
ring more and more industry to 
insa Last meeting of the 


veal 1956 tot the new Southern 


Nevada Section (/. /.. /’varson) was 


held in December on the ubiect of 
Statist \ Tool for fu 
The Ichthyologists (Boston Section) 


( heard Vo Oveden 


rinectT 


Detroit Section 


lra Western \Vlassachusetts Sec- 
tion jai ommed ] the 
Western M tt 
tratlhy 1] it Wo 
South Texas Section 
ot tive 
(,ult ly ial ‘ 
t tta 
ussed ft enetit tional 
on, Uni fi M ta ! 
Mathematics in Che ‘ buy ee 


vacuum pump iS vive 
Blatchlev, Schutte and Koerting Co 
to the e Mem- 


December 


phis Section (7. 41. 


NEW, Pyrometer Indicator 


Null Balance, Potentiometer Type 


Mini Mire 


Has 232 Inch Double Scale 


Small Size Extremely small and compact, 
this null bolance Portable Potentiometer Indi 
cator weighs under four ibs. and measures 


only 4" 2 5" 2 6" 


Scale Range Despite its small size the Mini 


ard 


to 


7 


Mite 
There « 
thermocouple materials 
include temperature ranges from 
3200 Ff 
to 62. Measuring acc 


vre temperature directly when 


a thermocouple, or chec 


has ao 23% inch double range scale 


we 15 available scales for all stand 


These scales 
300 
and millivolt ranges from 0 
wacy is “% of 1% of 


scale range 


Dual Application The MiniMite con meas 


commected to 


k other potentiometer 


or millivoltmeter type instruments when used 


as a calibrating instrument 


Write for Bulletin 64V 


Thermo Electric 


SADDLE BROOK, 
In Conada — THERMO ELECTRIC (Canada) Lid., Brampton, Ont 


NEW JERSEY 


“LITTLE GIANT” FILLER 
with COLTON patented 


EXACTO-METRIC 


1. EXACT metering on every fill 
less than 1°) variation 
quickly saves cost of machine 
2. LOW FIRST COST —good buy 
for lower production needs 
HIGH SPEED OPERATION 
zips out sample batches—fast 
HIGHER PRODUCTION by 
adding rotary index table for 
filling with con 


> 


automatic 
veyor belt 


FILLS: SINGLE NOZZLE up 
to & o7., TWIN NOZZLE up 


to & oz. per nozzle or 16 oz. 


artuur COLTON company 


DIV. SNYDER TOOL & ENGINEERING COMPANY 


total, glass or plastic bottles, 


cans, jars 
6. FINGER TIP ADJUSTMENT «/ 
fill 


7. COMPACT 434°D x 15° W x 
12! H. Bench mounted or 
fits on barrel or Container for 
quick filling 


Little Giant” is the frst low-cost 
stainless steel unit to successfully 
combine simpli 
city, high-speed filling and ex 
treme, Saving: accuracy 
Nothing on the market com 
mares with it. Single-—-No. 117 


‘ pac tness, 


money 


Iwin—No. 119 


LOrein 7.0123 


3575 LAPAVETTE 
DETROIT 7, MICHIGAN 


Phone your mauiries collect to 
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Iba Art 1), [ne poke to 4 
talk on the dation 
and application of tet erector ind tet 
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CAMERA 


High temperature nu 
clear reactor exhaust 
gases power turbojet 
engine GE made an 
nouncement (March 9) of 
success of Aircraft Nu 
clear Propulsion Dept 
project Artist's sketch 


W. K. Davis of AEC, vice-chmn. of Nuclear Div., A.1.Ch.E., 
welcomes Norwegian delegation to Congress 
shows possible installa 


tion method 


Davis addressing Nuclear Div. dinner during Congress 


Above, press conference. Below, 
Nuclear Engrg. Div. board meeting 


Nuclear Div. chairman Herb Isbin (Univ. Minnesota) pre 
siding at dinner prior to Davis’ address 


Ar EJC all-Con 
gress dinner 
AILChE. presi 
dent Rushton 


Below, at EJC all-Congress dinner, Admiral Foster (AEC) & 
HYDRAZINE BY TANKER— A.L.Ch.E. past president Whitman 
Stainless tank, similar to 
that used for HNO,, holds 
first shipment of hydrazine 


(toastmaster 


by tank car 
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he 


Mr 


kens 


Kirk 


Wi 


Prot Brown Labor Left Lett 1 right: W. A. Crichley, Diamond Al 
Van Antwerpen & Kirkbrid kali; R. Lb. Hershey, Du Pont; H. A. Has 
at 50th Anniv. Comm. meet barger, Monsant R WH. Gregory, Sioa 
NA ber phur 
puter al ¢ pa 
trol 


Left to right: D. H 
Wade, R. K. Ramsey, 
E. R. Swandby, G. S$ 
Nash, J. S. Bowen 
Coffman J 
Grossman, C.D 
Clancey, Mrs. E 


Foerster, Dr. G 
Gross Mrs. G 
Gross, E. L. Poling 
Mrs. J. A. Davis, H 
A. Leet, B. E. Dun 
away Mrs K 


ster J A Davis 
Dr. J. W. Eldridge 
M W. T. White, Jr 
Dr. C. E. Schwartz 
L. P. Murray, W. B 
Stone, Mrs. L. P. Mur 
ray W. R. Horne 
Mrs W. R. Horne 
Dr. O. L. Updike, W 
T. White, Jr 
Bruthaupt, 


Cathcart 


Clockwise Pfaudler 
kettle & head; Sea 
wolf exchanger 
model; Blaw-Knox 
reactor fuel process 
ing model viewed by 
h. s. students; graph 
ite J J. Martin at 
operating 


Aero et reactor 


CHEMICAL ENGINEERING PROGRESS, April 1957 (Vol 53 No 4 @ 123 


AT THE GREENBRIER : 
ATOMIC | 
EXPOSITION 


Lamicor opens the door 


to new product designs 
and construction methods 


Combines unusual Chemical, Electrical 


Mechanical and Structural Properties 
/ 


CHEMICALLY RESISTANT, wide 


gasoline and petroleun 


ELECTRICALLY INSULATING, provides class 


“HR” insulation at extremely low cost 
THERMALLY INSULATING, ond cold 
provides self supporting insulation material for 
will mi 

DIMENSIONALLY STABLE, | functionally 
teel metals or mechameal com 

LIGHTER THAN ALUMINUM, tronger 


than steel ideal material where properties of 


trength and weight conflet 


Some uses of Lamicor 


linen exhaust howls and ducts, templates 
frames, truck belies and components, partitions 


refrigerated doors for cold rooms, ships railroads 


feailable in sheets up to 1B 
thick angles, beams, channels or formed 


shapes fe your specifications 


STRICK PLASTICS CORP. 


P.O). Box 204 
Perkasie, Pennsylvania 


to improve 
SPRAY NOZZLE 
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CANDIDATES FOR MEMBER- 
SHIP IN A. I. Ch. E. 


The following is a list of candidates for the designated grades of 
membership in A.|.Ch.E. recommended for election by the Committee 


on Admissions. 


These names are listed in accordance with Article Ill, Section 8 


of the Constitution of A.I.Ch.E. 


Objections to the election of any of these candidates from Members 
and Associate Members will receive careful consideration if received 
before May 15, 1957. at the office of the Secretary, AJ.ChE., 25 
West 45th Street, New York 36, N. Y 


Member 


Ashton, Edwin C., Jr., Downing 
town, Pa 

Bradt, L. D., Saltville, Va 

Brunsting, Elmer H., Pryor, Okla 

Burrell, D. L., Richmond, Va 

Coggan, lL. B., Madison, N. J 

Doherty, Joseph D., Huntington, 
W.Va 

Ells, Frank J., Haddon Heights, 
N.J 

Feldman, Albert, Baton Rouge, la 

Finn, R. K., Ithaca, N.Y 

Floyd, Clyde M., Baytown, Tex 

Gloss, John A., Akron, Ohio 

Green, Stanley J., Pittsburgh, Pa 

Griffith, T. E., Tulsa, Okla 

Griffith, William Porter, Memphis, 
Tenn 

Hartz, John J., Akron, Ohio 

Knapp, Pete, Jr., Tallmadge, Ohio 

Laursen, Fenn, Penns Grove, N. J 

McDowell, David L., Lewisburg, Pa 

McMinn, T. D., Jr., Texas City, Tex 

Nauman, E. F., Marshall, Tex 

Nelson, J. M., Orange, Tex 

Patterson, Leroy B., Wilmington, 
Del 

Pennell, John D., Jr., Stamford, 
Conn 

Pope, B. J., Salt Lake City, Utah 

Reed, Earl R., Midland, Mich 

Savory, leonard Shreveport 
la 

Smith, Kenneth A., Homewood, 

Staib, John H., Plainfield, N. J 

Street, Edward P., Jr, West Point 
Pa 

Stubbs, Marshall, Army Chemical 
Center, Md 

Vander Ploeg, A. R., Port Arthur, 
Tes 

Vik, Olav R., No. Claymont, Del 

Wolsted, Howard L.. Danville, iil 


Associate Member 


Barham, William L., Baton Rouge, 
la 

Beck, Earl W., Midland, Mich 

Berberian, Albert G., Milton, Mass 

Bermudez, G. L., Toledo, Ohio 

Bitner, Leland R., Houston, Tex 

Blakemore, John W., Wilmington 
Del 

Boley, Phillip C., Topeka, Kan 

Brevik, Dennis J., Royal Oak, Mich 

Briggs, Leland R., Baton Rouge, 
la 

Burris, Conrad T., New York, N.Y 

Capes, Lovis G., Great Kills, Staten 
Island, N. Y 

Chapman, Dale E., Lawrence, Kan 

Ciepiela, Edmund John, Preston, 
Ont., Can 


Claes, Arthur L., Detroit, Mich 

Colosky, Dolph D., Midland, Mich 

Conde, Richard F., Fort Belvoir 
Va 

Cooper, Harrison R., Houston, Tex 

Davis, Gregory E., Channelview, 
Tex 

Demirjian, Harry, Detroit, Mich 

Earhart, Harold William, Baytown, 
Tex 

Ferrari, John A., Detroit, Mich 

Fessler, H. B., Jr., Port Isabel, Tex 

Fitz, Richard A., Richmond, Calif 

Flemming, Edward D., Detroit, 
Mich 

Flockhart, Edwin A., Verona, Pa 

Ford, Robert C., Columbus, Miss 

Giles, Bruce D., Union Springs, 


Green, Kenneth J., Bartlesville 


Hall, Eldon L., Wilmington, Del 

Halper, Walter M., Los Angeles 
Calif 

Henderson, Richard W., Rahway, 
N.J 

Hendrickson, Hubert E., Longview, 
Wash 

Hoff, Samuel L., New York, N. Y 

Holman, Joseph L., Lovwisville, Ky 

Honeychurch, Robert W., Stam 
ford, Conn 

Horvath, Steven M., Wyandotte 
Mich 

Jacob, R., Paris, France 

Jenkins, Marie H Ridgecrest 
Calif 

Kemp, Ralph E.. Clayton Ohio 

Key, Jesse A., Midland, Mich 

lLakomski, Peter € New York 
N.Y 


Leitinger, Joseph a. Vienna 
W. Va 

lengaver, Thomas E., Detroit 
Mich 


Linskey, Elwood F., Argo, Ill 
Marks, Jr, Wilmington, Del 
Mattson, Robert J, Penns Grove 


Mayes, Worden, Big Spring, Tex 

McClune, Lloyd A., Broomall, Pa 

McGillivray, Richard J., Chicago 

Mc_ane, Martin M Texas City 
Tex 

McNamee, Gerald P Detroit 
Mich 

Mollica, Richard J., Jr., Detroit 
Mich 

Neils, Howard W., Bismarck, N. D 

Nussbaum, Edward M., Freeport 
Tex 

O'Hare, Thomas E., Fresh Mead 
ows, 

Pano, Benjamin V., Boston, Mass 

Philip, James B., Morristown, N. J 

Rohr, Franklin J., Detroit, Mich 

Sammond, John H., Parlin, N. J 


Ok 
| 
4 distribution 
E 
A With the distribution table, 
\ effects of design 
CaN be acc Urately tabulat 
ed. Here 'S but One 'NStry 
At ment among Many Used 
wert in SPraying Systems re. 
S€arch to BIVe you bette, 
SPray Performance 
May we S€Nd you Complete 
information > 
SPRAYING SYSTEMS CO. 
3284 RANDOLPH STREEY 
No. 4) 


INSTITUTIONAL NEWS 
| 


A one week intensive short course 
in Statistics Methods for research 
workers in industry and the physical 
will be held by The Institute 
of Statistics at North ¢ State 
College, Raleigh, N. C., the 


ginning June 3. The course will be 


sciences 
are il Ina 


we ek be 


un in an elementary and an ad 


vanced session Registration lee ot 


S100 will be charged 


limited 


r 


course 


A conference on Automatic Control 
in the Petroleum and Chemical In- 
at the University 


Okla April 


dustries will be held 
ot Oklahoma Norman 
20.50 


meeting of the Chemical 
Market Research Association wil! 
he held May 27-28 at the Hotel Plaza 
"W New York City Theme of the 
“Basic Force bor 
Industry.’ 


Annual 


eeting 


Change 


the Chemical 


The New York State Society of 
Professional Engineers will be host 


to the 1957 Engineering Industries 
Exposition in conjunction with 
NYSPE’s annual convention on May 
16, 17 and 18 at the Statler Hotel in 
New York City I he | xposition 
which integrates exhibit in all 
branche ol engineering will also le 
in the Statler 

Special summer courses in Stress 


Analysis and Infra-red Spectroscopy 
will be offered by MIT running from 


through June 2% 


lune 17 


Northeast Region Spring Conference 
on Corrosion Control by Choice of 
Materials will be held at Syracuse 


Univ. and the Hotel Syracuse, Syra 
cuse, N. Y., May 20, 21 and 22, 1957 
under the au pice ot the National 
Association of Corrosion Engineers 
(entral New York Section and Svyra 


use Univ 


CANDIDATES 


(Continued ) 


Sand, John J., Buffalo, N.Y 

Sausaman, C., El Cerrito, Calif 

Schafer, Robert J., Farmington, Mich 
Schneider, Robert C., Gloucester City, N. J 
Schulz, Arthur C., Buffalo, N. Y 

Allan D., New York, N.Y 


Seltzer, 


Shaughnessy, C. Patrick, Royo! Oak, Mich 
Siegel, Harris T., Rochester, 
Silber, Alvin D., New York, N.Y 


Sumrall, George T., Houston, Tex 
White, Richard J., Media, Pa 
Williams, Carl L., Rouses Point, N. Y 
Woods, Jess Brooks, Jr, Gary, Ind 
S., Columbia, Mo 

Oakmont, Pa 


Mass 


Yunis, 
Zanowick, Richard 1 
John J., Arlington, 


Zeman, 


Affiliate 


Clarke, Ewell A. Baytown, Tex 


NIAGARA SECTIONAL 
Aero HEAT EXCHANGER 


gives close temperature control, 
saves you LABOR, Power, Water 


@ Because the new design improves the heat transfer to the 
out-door air by evaporation. 


@ Because new features keep your equipment working for long 
life with “new plant’ efficiency...always full capacity. 


@ Because you save 95% of cooling water cost. 


You get faster, more accurate cooling of industrial fluids to specified 
temperatures. 

You improve your quality of production by removing heat at the rate 
of input. 

You save labor in upkeep. With full access to all interior parts and 
piping you see everything in easy inspections. You head off dirt accumu 
vanels are removable without moving the 
from both sides 


lation and corrosion. Casing 
The coils can be cleanc« 
freight is low because of the lowest space/weight 
range 18 7,000,000 to 


coils. 
First cost is low; 
ratio; you save much labor in erection 
18,000,000 Beu/hr. No other heat exchange 
method gives you so much saving in money 
and convenience. 
Write for Niagara Bulletin 142. Ask for the 
full story of how you can save expense in your 
plant and improve your product's quality. 


( apacity 


NIAGARA BLOWER 
COMPANY 


Dept. EP4, 405 Lexington Avenue 
NEW YORK 17, N. ¥. 


District Engineers in Principal Cities ~ 
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thy 
Ai > > Julian A. Rogers zal Division of General Aniline 
amed head of tie & Film J yhnson N. Y., names 
Manufacturing Depart Marshall RK. Modery as chemical 
sity polvethyl 
wer ol research Tor 
A. J. Broggini named president o} Rogers a Vetro-Tex Chemical Corp., Houston 
i 
adver Manufacturing Co Cam lexa Carroll Karkalits. Karkalit 
bri Ma othe ime He le mes hip the Ames ome to Petr i¢ rot Food Ma 
Badger announces the appomtment ot can Institute of Chemist yew 2 OT chines ind Chemicals Corp 
{ hapter, conterred on Lawrence H 
Flett, consultant t National A \ppointment ot 
Division. Allied Chemical & Dve ¢ James E. Iliff as vic 
pre ident and yener il 
Miller W. Swaney appointe: 
nia re of Davidson 
nator «ol cal an K enne \ wiates Co 
innounced, wall 
Broggini McCoy ecru ill be succeeded a | t tl Chi ! 
Dana McCoy as international di lirecton the Produ Researe fice of the engineet 
rector. is previously inter Division by Neil V. Hakala. \¢ contractor firt 
il dl rector ated New Y ork ember ol cel 
ing Division are Harold N. Wells Irving D. Canton appoimted assist 
ind Ernest E. Moore. Howard M. nt manaver of the International Re 
Westinghouse Corp. ap Siegel anc) Eric EK. Van der Schraat earch Department at Armour Ke 
ae Clarence Zener as director of have yomned the Planning ear boundat of Institute 
thie W estinvhouse Kesearch Labora Division at | Fechnolog 
tori lor Zener is lormerly a pro > 
te on the it Metal and Carl ruiss, for S. Crawford Bonow 
the Department ot }’ it the Uni mer] tl is elected ce-presidet 
ae 
ersity of Chica Process Division, Allied of Stein, Hall & Ce » 
(Chemical & Dye, jou Bonow has heen wit 
Newly appomted tanutacturing su engineering talf oof Stein Hall nce 1946 
perintendent at the \laren plan kB MM sxc \ 
ot cose Corp. is Albert ite Niagara ka 
G Kull, Jr j nucd n page 1/8 
Now Available: STANDARD TEST 
u For Absorbers: For Heat Exchangers: 
i} Sect. 2, Shell & Tube Con- 
Prepared by A.!.Ch.£. Equip densers. Prepared by 
ment Testing Procedures Sub A.I.Ch.E. Equipment Testing 
aes) Committee on Absorbers Procedures Sub-Committee 
Containing: Purpose & Scope, on Heat a, 
taining urpose & ope, 
Definitions & Descriptions of Definitions & Description of 
Terms, Test Conditions & Terms, Test Conditions, 
Data, Methods of Measure- Methods of Measurement, 
ment, Test Procedure, Com- | Test Procedure, Special Pro- 
cedure for Acceptance Tests, 
putation & Interpretation or Computation & interpreta 
Results, Notation. tion of Results. 
‘a 20 pages, $1.00 16 pages, $1.00 
| 
; What Slogan, What Symbol Characterize Chemical Engineers? 
A. Ch. E. 
: y) =) in 1958, A.I.Ch.E. will observe its 50th Anni- of this great profession. The contest is open 
\/ = | versary. High point of the year's celebration — if your wife is a demon at design, and if 
\ ba od] 3a \\), will be a week-long meeting in Philadelphia you are wise with words, make it a team 
N\ \ June 22-27. Plans are already underway project. But a separate contest is being heid 
W ANNIVERSARY V7 which will make the Anniversary outstanding. for both SLOGAN AND SYMBOL. Don't worry 
NY Vy Special volumes are now in preparation on too much about the finished drawing — pro- 
™ \y ye chemical engineering, noted speakers and fessional draftsmen and artists will repro- 
authors are already preparing for an historic duce the drawings submitted. Entries will be 
ic event of great importance to chemical engi- judged by the 50th Anniversary Committee, 
CONTEST neers. A.|.Ch.E. would like a slogan and a composed of past presidents of A.!.Ch.E. For 
symbol! to use all year as an identification further information, see page |!! of this issue, 


oddress all 


inquiries to 


126 e 


CHEMICAL ENGINEERING PROGRESS, April 1957 (Vol 


AMERICAN INSTITUTE OF CHEMICAL ENGINEERS 


25 WEST 45TH STREET, NEW YORK CITY 36, 


NEW YORK 


53, No. 4 


Tilted feature assures drainage 
of condensate whether used for 


A leading chemical firm recently made a test involvin 
vertical or horizontal air flow. 


a 4” DeZurik Stainless Steel Valve on a line carrying 

OUTSTANDING FEATURES cellulose acetate. After 10,000 cycles, the DeZurik Valve 

ery square foot of face produces equal heating was removed and dismantled. The engineer in charge 

¥ coils respond quickly ~~ nitormiy to demends of reported there was no galling or pitting no deteriora 
ternperature contr equipmer 


tion of any kind! “In fact,” he said, “if | hadn't seen it 


w one row style 


ngs when heating taken out myself, I'd say it was a new valvel’ 


Write for details DeZurik Valves consistently 


REMPE COMPANY rate test reports like this 


334 N. Sacramento Blvd Chicago 12, it Their easy, non-lubricated op 
eration guarantees mainte 
nance-free installations. They 
open wide with a quarter 
turn, close dead-tight despite 


solids in the flow 


a fast, convenient source for 


PYRE X sicHt GLASSES 


We can supply perfectly true circles, precision- 
ground from heat-resistant polished plate glass. 
Used by chemical companies from coast to coast The full line of DeZurik Valves includes models in « broad range 


of materials (also with TEFLON® faced plugs), They can be furnished 
resist clouding, pitting, chemicals (except to operate manually, pneumatically, hydraulically (with or without 


HF and strong hot caustic solutions). positioner) and electrically, Get the complete story on DeZurik Easy 
Operating, Non-lubricated Plug Valves. Representatives in all prin 


Squares, rectangles or odd shapes in 8 thick- den. 


nesses |” to 1”), sizes up to 24” x 60”, also 
available for immediate shipment. Write, wire 


or phone for bulletin or quotation. DeZuRIK 
SWIFT Glace CORPORATION 


SWIFT LUBRICATOR COMPANY. INC SARTELL, MINNESOTA 


8 Glass St., Elmira, N.Y. "Reg. TM—DuPont 
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Te POLYETHYLENE 
WARE 
You 


WM HH) —BOTTLES, Wide Mouth 


HH) —FLASKS, FILTERING 


QUICK CONNECTOR 


STOPPERS 


Write Dep’t.PW—G_ for 
Brochure Showing the 
Wide Range of Ace 
POLYETHYLENE WARE 


Also in Stock for Immediate Shipment 
at our Midwestern Division 
639-41 South Hancock St., Louisville, Ky 


people 


Jay H. Forrester, 
president of the Amoco 
Chemicals ¢ orp., Chi- 
cago, appointed Illinois 
state chairman for 
(hemical Progress 
Week. Appointment 
was made by the Man- 


Forrester 


ufacturing Chemists Association 


Dorr-Oliver, Inc., announces the 
retirement of George M. Darby, di- 
rector of the Westport Mill, Dorr 
Oliver Laboratories at Westport, 
Conn. Darby has been associated with 
the company experimental and de- 
velopment program tor the past 37 


year 


Davis R. Dewey, II, elected presi- 
dent of Baird-Atomic, Inc Dewey 
was formerly vice-president of High 
Voltage Engineering Corp., Burling 
ton, Mass 


James L. Vaughan 
has joined the Dewey 
and Almy Chemical Co. 
Division of W. R 


(,race & Co i a sist 


ant research director in 


charge of process de 


Vaughn 


sign and development 


Alfred R. Smith is appointed by 
Scientific Design Co., N. Y., as assist 
ant to the vice-president, new project 
development, Smith was formerly a 
director of Sharples Chemical and In 
dustrial Ltd., Nassau, Bahamas 


Howard A. Som- 
mers, formerly chief 
envineer of Food Ma- 
chinery and Chemical 
Corp., Chemical Divi 
sion, N. Y.. is now 
consulting engineer of 
Air Products, Ine., Al 


Sommers 


lentown, Pa 


New member of the Development 
Department at the South Charleston, 
W. Va., plant of Carbide and Carbon 
Chemicals Co. is R. J. Hanna. 


The new New York City office of 
Chemuneet Im manufacturers of 
fluid mixing equipment, will be man 


aged by John G. Papailias. 


Dean E. Humphrey joins staff of 
(jodfrev | Cabot's Research and De 
velopment Laboratories at Cambridge, 


Mass 
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Don Sutherland has joined the 
Atomic Energy Division of Phillips 
Petroleum Co. as operations coordina 


tion engineer 


Lauren B. Hitchcock, tormer New 
York consultant and recently president 
of the Air Pollution Foundation, opens 
consulting offices in Los Angel 


Walter Kidde Engi- 
neers Southwest, Inc., 
announces appointment 
of Harry Haines as 
petrochemical contract 


engineer 


Managerial changes at Solvay Proc- 
ess Division, Allied Chemical & Dye, 
include promotion of Frederick Nill 
to assistant to the director of develop 
ment, James E. House to assistant 
to the director of operations William 
J. Bobek to manager ind Paul B. 


Cornell to assistant manager 


Appointment of 
Ralph D. Williams as 
vice preside nt and Wil- 
liam R. Whitener as 


sales manager has been 


announced by Lake As 


bestos or ¢ Juehbec Ltd 
Willioms 


a subsidiary of Ameri 


can Smelting and Refining Co 


Bion D. Barger, Jr., joins staff of 
Whiting Research Laboratories of the 
Standard Oil Co. (Indiana) 


Diamond Alkali Company announces 
promotion of D. R. Pulver to posi 
tion Of process engineer in the Chiori 


nated Products Division 


DuPont announces the retirement 
of Harold L. Maxwell, special assist 
ant to management in the I-ngimeerimg 
Service Division, aiter a 27-year 
career, and of Walter Dannenbaum, 


vice-president and member ot the ex 


ecutive committee ifter 43 vears of 
service. Also at Dulont, Robert E. 
McDonald becomes technical super- 
intendent of the compan nylon plant 
at Seaford, Del Me Donal Va 


merly research manager ot DuPont's 


Dacron Ke search Laborator 


New director otf re 


search and ce velopment 


ol Americal Surat Re 


fining Co. is William 
M. Grosvenor, Jr. 
(srosvenor has been 


doing consulting work 
for American Sugar 


Grosvenor 


for the past year 


(Continued on page 129 


CORROSION 
RESISTING ALLOY 
—*Development 


MISCO Engineered 
TANKS © PIPING 
PRESSURE VESSELS 
BUBBLE TOWERS 

SPECIAL EQUIPMENT 


MISCO 


DESIGN and FABRICATION 
IT COSTS NO MORE! 


MISCO FABRICATORS, INC. 


Builders, Fabricators of Heat Reusting Alby 
and Stainless Steel Equipment 


2420 Wills Ave. @ Marysville, Mich 
Telephone: YUKON 5-619! 


people 


(Commercial Solvent (orp 
Richard M. MeGhee « 
neer and Homer E. Kieweg a 


wer of the Technical Developmet 


McGhee 


Department Metihee 
ciated +} ( or 
14 vear and Aue 


veat 


wash & Chemical Corp 
Joseph Adinoff to senior 
development engineer Mr \dinoftf 
d at the mipany 


American 
promote 


will be he ulquartere 
main office in Los Angele 


Joseph A. MeGroarty name 
newly-created post of industri 
manager in the ale 


counts det 
of Merck & 


ment, Chemical Division 


In Rahway N | 


the chemical engineer in 


MARKETING 


P. Barta named 
ast ol 
Product 
ing Sales Diy 
the Pfiaudler Co., Roch 
a 


Barta 


manager 
engineer 


on ofr 


yromotions are announced by 
department of Hooker 
William L. 
come manager ales admit tra 
tion, and John T. Walmsley will be 
Chicago district 


trochemical Gillespie 


manager 


at the new Atlanta, Ga 
h & W ilcox Com 
Division will 


Manayger 
office of the Babeu 
pany’s Tubular Product 


be William Lehr. 


Charles R. Schroth will assume 
ot ale manayer tor the Ache 


persed Pigments 


Thomas R. Drinkwater 


made assistant to the manager of Al 
cohol and Chemical iles for 
Industrial Chemicals Co., Di on of 


National Distillers Products Corp 


ontinucd 
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"Boss VTA 
let’s get 
DOW CORNING 
SILICONE DEFOAMER!” 


The most effective defoamers ever 
developed, just 1 teaspoonful kills 
foam in— 


12,500 gallons sodium 


bromide solution 


5,000 gallons vat dye 


solution 


2,500 gallons starch sizing 
1,250 gallons black liquor 


You can reduce processing time, 
increase output from present equip- 
ment and lower production costs with 


a Dow Corning Silicone Defoamer. 


Try new ANTIFOAM B 
Stops foaming of even the most 
violent and stubborn foamers 
quickly and economically with a 
minimum of fuss. Many chemical 
processing plants are standardiz- 
ing on this new, more stable and 
easier-to-use silicone defoamer. 
Test Antifoam B in your plant 
and see how it saves time, space 
and MONEY! 


For FREE SAMPLE of Antifoam B 
and full information, address 


Dept. 3016 


DOW CORNING 
CORPORATION 


MIDLAND, MICHIGAN 


53, No. 4) @ 129 


MISCO = 
WICKEL-BEARING.. | K 
FaBricarion 
Heat and 
Equipment 
Equipmeng 
— 
| 
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CLASSIFIED SECTION 


AMERICAN 
Address Replies to Box Number Core of CHEMICAL ENGINEERING PROGRESS 


SITUATIONS OPEN 


Professional Career 
Opportunities DESIGNERS 


Major oil company with plants located 


in Texas Virginia Arkansas, and |} 


Louisiana Major Research and De- WHAT 


| velopment activities located in Texas } 
City, Texas Considerable expansion | major 
underway 
organization 
CHEMICAL ENGINEERS Process 
offers 
{| fe juired for process design, process 
development and technical service to { continual 
refining and chemicals manufacture. | “a 
BS, MS, PhD, 0-10 yrs. experience original Assignments in our Process 
Amoco is the nation’s only unleaded work Engineering Department for 


premium gasoline. American Oil offers engineers with three to six 


@ unique challenge in an industry long assignments? 


known for top opportunities to com 


years experience range trom tn- 
tegrated refineries and chemical 
plants through all types of in- 


petent chemical engineers 
dividual process units The 


For the answer, | work includes heat and mate- 
turn to page 40. | rial balance, and computations 


for unit Operations such as frac 


Send résumé to tionation and heat-transter 


Administrative Director Send a summary of your expe 
rience and interests to F B 
Stratford, Head of Personne! 


C F BRAUN & CO, Alhambra, 


Research & Development Dept 
AMERICAN OIL COMPANY 


Texas City, Texas California 


ESSO RESEARCH LABORATORIES 


Participant in Research and Development Projects of Standard Oil 
Company (New Jersey) 

BS, MS and PhD CHEMICAL ENGINEERS needed in expanding petrochemical 
and fuels research and development program. Excellent facilities include wide range of pilot 
units from bench-scale to semi-commercial size, extensive shop facilities and high-speed com- 
puters for theoretical and process calculations. 

Location—Baton Rouge, Louisiana, a progressive community of 150,000, state capitol, 
home of Louisiana State University and chemical center of the South. 

Give full details of education, experience, date available and references. All in- 
quiries will be considered promptly and held confidential. 

Esso Research Laboratories, Department A 
Esso Standard Oil Company 


P. O. Box 551 
Baton Rouge, Louisiana 
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creative opportunities in 
ATOMIC POWER 


This scale model of the reactor for the atomic power station at 
Shippingport, Pennsylvania, is being checked by P. A. Halpine 
Manager of the Reactor Vessel Design for this project. No small 
experiment, the Shippingport Station, to be operated by Duquesne 
Light Company, will be the nation’s first full-scale atomic power 
generator and will be capable of producing a minimum of 60,000 
kilowatts of electric power. In addition, this plant, which is being 
developed by the Westinghouse Bettis Plant for the Atomic Energy 
Commission, will provide essential data for the design and opera 


tion of future atomic power plants 
The great progress to date, typified by the USS Nautilus, must 


be continued by creative engineers who enjoy the challenge of 
be found 


new technical advancement. For instance, ways must 
to handle high steady state pressures accompanied by severe 


thermal and mechanical shock 


Engineers are needed to solve unusual thermal and stress 


problems in development work, particularly in reactor design and 
Extensive theoretical 


the development of power plant auxiliaries 
and experimental investigations into heat transfer under steady 
to determine reactor 


state and transient conditions are necessary 
design parameter Atomic ex 


penence tis not a prerequisite 
Bettis Plant located in 
Pittsburgh's South Hills, is ad- 


jacent tocomfortable suburban 


living as well as convement to 


one of the nation’s most pro 


gressive cities where educa 


tional opportunities for ad 


vanced study are exceptional 


If you are interested in work 


ing in the expanding field of 


atomic power, write for the 


brochure, *“Tomorrow's Oppor 
tunity Today.”’ Address Mr. 
A. M. Johnston, Westinghouse 
Bettis Plant, Dept. A-129, P.O. 
Box 1468, Pittsburgh 340, Pa. 


BETTIS PLANT 
Westinghouse 


P.O. BOX 1468, PITTSBURGH 30, PENNSYLVANIA 
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ORO ANNOUNCES 
CHALLENGING OPENINGS IN 


OPERATIONS 
RESEARCH 


Operations research is a fast growing and prac- 
tical science attracting some of the best brains in 
the country. Its future is unlimited. If you want to 
jom a group of pioneers in this new and exciting 
field, we invite you to investigate the openings 
available on our staff. Men required must be ca- 
pable of thinking creatively, must be able to work 
on their own and within a group, and must be 
keenly interested in finding answers to practical 
problems. 


ON OUR PART WE OFFER: 
/. A record of experience in operations research, 
out-distanced by perhaps no other organization. 


2. A scrupulously maintained professional ap- 
proach and atmosphere. 


3. The team approach to problem solving. On each 
team are representatives of varied disciplines 
sometimes three, occasionally as many as a dozen. 
4. Fully equipped digital and analog computing 
facilities. 

5. ORO occupies several buildings in Chevy 
Chase, Maryland, one of America’s most attractive 
suburbs. Pleasant homes and apartments in all 
price ranges are available for rental or purchase. 
Schools are excellent. Downtown Washington, 
D. C., with its many cultural and recreational 
advantages is but a 20-minute drive. 


6. Favorably competitive salaries benefits, 
extensive educational programs, unexcelled leave 
policy. 
FOR DETAILED INFORMATION, WRITE: 
Dr. L. F. Hanson 


OPERATIONS RESEARCH OFFICE 
|oro| The Johns Hopkins University 


7100 CONNECTICUT AVENVE 
CHEVY 15. MARYLAND 
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NEW YORK 
OR 
SAN FRANCISCO 


Offers immediate long range 
opportunities for 


ENGINEERS 
Chemical—Mechanical 


Process or project experience in refin- 
ery, petrochemical or chemical fields. 


Liberal relocation allowances for you 
and your family 
Send resume to 


Manager of Employment & Placement 
Industrial Relations Division 


BECHTEL 


Engineers and World-Wide Builders 
for Industry 
220 Bush Street 
SAN FRANCISCO 4, CALIF. 
Recruiting Offices in New York, Houston, 
San Francisco and Los Angeles 


me 
Exchangers 


z Pressure Vessels 


Men with refinery or chemical 
plant experience who are 
familiar with process design 
and estimating of heat exchang- 
ers and fractionation columns. 
Responsible positions with an 
outstanding manufacturer. 
Good salaries. Profit-sharing 
retirement plan. Allowance for 
moving to Southern California 
Send a summary of your expe 
rience and interests to F B 
Stratford, Head of Personnel, 
C F BRAUN & CO, Alhambra, 
California. 


| 
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DO YOU HAVE A NOSE FOR O. R.? 


You wouldn't believe that a submarine hunt could develop into a 
protession, but it did. Nor that the “thinking” of a gambler would end 
up as a Stalwart tool of this same protession, but it did. The profession 
is Operations Research. 

In our organization we are taking these quaint items in stride as 
we use ©. R. Cautiously at first, then more enthusiastically, we have 


found that the ideas really work. We have found that the use of 
electronic computers is helping us design plants much taster. In faet, 
we feel justified in hailing the use of the electronic brain as a major 
break-through in engineering work. We need the help of mathema 
ticians and mathematically inclined chenueal, mechanical and electrical 
engineers in this work. 

We have found that math can be both “long-hair” and practical 
Linear programming, the Monte Carlo technique, statistics, computing, 
servo-mechanism theory and queueing theory are helping to solve 
hitherto insolvable problems. In tact, we feel so good about this whol 
business that we have recently set up an Operations Research Section 


to do protessional snooping. 
We need men to fill it: 


—who look forward to wrestling with new ideas 

—who don’t mind reaching way back into the rarified realms 
of modern mathematics for the tools needed to solve prob- 
lems 

—who won't accept the traditional way of doing things as final 

—who have the patience to collect data, puzzle out their mean- 
ings, spin mathematical hypotheses and test them out on 
computers 

—in short, technical men who welcome adventure—physical 
and mental. 


If you are interested in this kind of work, write us. We represent 
a large, integrated company in the oil industry. Here is opportunity 
on the ground floor in a new exciting and rapidly growing profession 
Please address your letter to Box 3-4. Care of CHEMICAL ENGI 
NEERING PROGRESS. 
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CHEMICAL 
ENGINEERS 


BS, MS or PhD 


@ FOR PROCESS ENGINEERING 


Process engineer with specialized background in unit eperations, especially distillation and 
extraction. To function with high level staff in consulting capacity to plant and divisional 


management on process improvements and design 


FOR DEVELOPMENT ENGINEERING 


Graduate engineers with up to 10 years’ experience in process development, production 
or process engineering. Duties will involve working with supervisory staff on development 


problems, including pilot plant operation 


Celanese’s new textile headquarters in lovely Charlotte, North Carolina can provide the 
very best facilities for the full utilization of engineering talent. Personal and professional 
progress is encouraged and advancement opportunities are available due to the 


planned expansion program 


if your background qualifies you for one of these newly created positions, send a 


resume to L. H. Hitchens. Please include your initial salary requirements 


CORPORATION OF AMERICA « P. O. Box #1414, Charlotte, North Carolina 


Process 


Assignments in our Process 
Engineering Department for 
engineers with eight or more 
years of experience cover proc 
ess design, selection of process 
ing steps, and economic evalua 
Other work 


may include market analysis, 


tron of processes 
industrial surveys, and techni- 


cal assistance to sales. Send a 
summary of your experience 
and interests to F B Stratford 
Head of Personnel,C FARAUN 


& CQ, Alhambra, California 


| 


CHEMICAL ENGINEERS 


American Viscose Corporation, a chemical-process industry, has some permanent posi- 
tions open now for chemical engineers. To qualify you need a B.S. or MS. degree 
from a recognized institution, and, preferably, 3-5 years of experience in process 
development, product-improvement studies, or chemical engineering ‘trouble-shooting’ 
for manufacturing. 

The location is in suburban Philadelphia (Marcus Hook) at the Research and Develop- 
ment Division, of at one of our seven plants in Pennsylvania, West Virginia, and 
Virginia 

f \ These openings are technically challenging and offer good advance 


\ ment opportunities Interested candidates are invited to submit 
\ résumés of personal data, educational history, and work experience to 


Personnel Recruitment Department 


AVISCO, 


AMERICAN VISCOSE CORPORATION 
1617 Pennsylvania Boulevard 
Philadelphia 3, Pennsyivania 


Jeol. 
rer 


Heat Transfer 
Engineer 


Young man 28 to 40 years capable 
rating and sales of heat ex 

Established fabricator lo 
5.W. City of 300,000 


stating full particulars as to 


of design 
changers 
cated in 

Reply 
education, employment background ond 
qualifications 

Salary commensurate with experience 
and ability. All replies kept confiden 
tial, Reply to box No. 1-4 
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SEE CHEMSTRAND’S AD on 
Page 55 of THIS MAGAZINE TRAINEES FOR 
PROCESS EQUIPMENT 


\ rt 


Positions available for SALES 


ENGINEERS 


Mechanical, 


Instrument 


Metallurgical 
and Civil) 


(Chemical 
Textile, Industrial 


and 


CHEMISTS 


(Organic, Physical Analytical 
mental and Wet Method, Textile Chem 


Instru 


ists.) 
Write te Filtration 


155 Oraton St 


Engineers, Inc 
Newark 4, 


Technical Personnel 


Departmer 


THE 
CHEMSTRAND 


CORPORATION 
Decatur, Alabama 


ENGINEER 


Industrial Ventilation 


Prefer chemical or mechar 


Chemical 


PROJECT 


member and make stomer 
upon 


recent 


Faculty 
dependent 
and 

I nyinerr 
Fenn 


Engineering to desigr 
Rank and salary 
Send resume 
Chemical 
Departments 


needed 
qualifications 
photo to: Chairman 
ing and Chemistry 
College, Cleveland 15 
ENGINEER 
Design, layout, installation o 
processes. Medium 
New York City 
Box 2.4 


n herr al fume va systems 


Permanent positior expanding 
company. Many benefits 
: HEIL PROCESS EQUIPMENT CORP 
{ 3 12901 Elmwood Ave 
Cleveland 11, Ohio 


Salary open 


one r two years 
experience 
organi 
size plant 
Submit resume to 


fine chemical 


greater area 


53, No. 4) 


cal engineer 


ntacts 


| 
| 
ne 
ve 
/ 
cal Engines ‘ 
| W onderf oppor ‘ 
N. J 
33 33 
33 
| 38 
33 
i 
33 
33 
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DU PONT NOW OFFERS 


SIX CAREER POSITIONS OF CHALLENGE AND RESPONSIBILITY 
FOR SPECIALIZED CHEMICAL ENGINEERS. 


The Engineering Service Division of du Pont’s Engineering Department provides 
consulting service and technical assistance to production, maintenance, design, 
research, and construction groups within the company. The Division's objectives 
are to assist other company units in improving plant efficiency and product quality, 


in reducing investment and operating costs, and in increasing capacity 


Six openings are immediately available for experienced graduate engineers to provide 
consulting service to operating plants in the following specialized chemical engi 


neering fields: 


WATER ENGINEER PLASTICS ENGINEER 


PETROCHEMICAL ENGINEER AIR CONDITIONING ENGINEER 


PUMPS & FLUIDS INSTRUMENTAL MEASUREMENT 
ENGINEER 


PHILADELPHIA INTERVIEWS SAN FRANCISCO INTERVIEWS 
Sun-Mon-Tues-Wed Tues-Wed-Thurs-fri 
April 28-29-30; May |! June 11-12-13-14 


Mr. K. S. Marlin, Ir. Mr. K. Martin, Jr. 
WaAlinut 2-8600 EXbrook 2-7755 


806. 5. pat. OFF 


BETTER THINGS FOR BETTER LIVING 
... THROUGH CHEMISTRY 


Mr. K. S. Marlin, Engineering Department 
E. |. du Pont de Nemours & Co. Inc. 
» Delawar 


mingtor 
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‘ ground w ale engineering of hemust 
‘ " treatn t ‘ ‘ ‘ ‘ ene e 
wledpe water treatment ment y 
ract expe tant. The 
‘ th eme 
esst tw ting i Mi re sient cast 
‘ 
kk 


ESSO EXPANSION 
NOW REQUIRES 


SCIENTISTS AND ENGINEERS—for Operations 
Research projects throughout the Jersey Standard in- 
terests. These involve the study of terminal operations, 
transportation, and inventory control problems. Such 
studies typically mean one or more field trips to collect 
basic data and to define the problem; analysis of the 
data to develop “mathematical models” of the prob- 
lem; close work with the client to incorporate the 
results of these studies, and finally, follow up on the 
results. 


hemical 
Mechanical 
Petroleum 


Assignments in our Chemical 
Engineering Department cover 
application of processes toa 
wide variety of industrial 


Give full details of education, experience, desired salary, avail- 


plants, complete integrated re- 
ability date and references. All inquiries will be considered 


fineries and chemical processing 
promptly and held confidential. centers. The work includes co- 


ordinating of chemical engi- 
neering, selection and design of 


ESSO RESEARCH AND ENGINEERING COMPANY 
(Chief Technical Subsidiary—Standard Oil Company (N.J.)) 


Esso Research Center 
Employee Relations-C 


process equipment and startup 
of completed plants. Send a 
summary of your experience 
and interests to F B Stratford, 
Head of Personnel,C F BRAUN 
& CO, Alhambra, California 


Linden, N. J. 


CHEMISTS, 

CERAMIC ENGINEERS, or 
CHEMICAL ENGINEERS 

to develop inorganic high-temperature 
electrical insulating materials 


Westinghouse is actively engaged in research 
and development in the field of high-temper- 
ature stable inorganic electrical insulating 
materials capable of operation at more than 
600°C. Additional openings exist for men 
with experience or interest in ceramics, ce- 
ramic cements, synthetic mica and asbestos, 
and inorganic polymers, chelates, etc. 
Applicants should be graduate chemists or 


engineers preferably at the Ph.D. level, or 
equivalent in training and experience. 

Excellent employee benefits — hospitaliza- 
tion plan, medical insurance, life insurance, 
retirement benefits, tuition reimbursement 
plan for advanced studies. 

Challenging problems are offered in a pro- 
fessional atmosphere — location, suburban 
Pittsburgh, Pennsylvania. 


Address inquiries to: 


WESTINGHOUSE ELECTRIC CORPORATION 
Materials Engineering Department 

B. Stuart, Industrial Relations Supervisor 

East Pittsburgh, Pennsylvania 


136 @ CHEMICAL ENGINEERING PROGRESS, April 1957 (Vol. 53, No. 4) 


| 
| 
P. O. Box 5] | | 


process encineers | I! CHEMICAL & MECHANICAL ENGINEERS 
are offered opportunity to advance 


professionally in diversified growth company 


CH. N. 
AIR PRODUCTS 
CAREER OPPORTUNITIES IN PRODUCTS 


SOUTHERN CALIFORNIA | 


for men with experience in these fields ion ¢ 
2H, 


for petroleum, petro-chemical, or chem- 


ical plants. LIQUEFACTION 


H, He 


OFFERING MAXIMUM 


OPPORTUNITIES FOR LOW TEMPERATURE PROCESSING 


Utilization & recognition of individual 
initiative & ability The Company is the leader in the engineering, design, 

Broad responsibilities rather than manufacture and construction of plants and systems for 
nanen qperEneen the separation of gases such as Oxygen, Nitrogen, Carbon 
Experience gon Tras renge of Monoxide, Hydrogen and other low boiling building blocks 
, e of the chemical industry. We must expand the entire organ- 

atest eat _ ization to meet the increasing demands of the steel, metal- 
eral salary ranges, profit sharing, top . 
lurgical and chemical industries, and for national defense 
Submit resume of training, experience, Selected Assignments 


and work references to * PROCESS DESIGN ENGINEERS 
The * RESEARCH & DEVELOPMENT ENGINEERS 
FLUOR * PROJECT ENGINEERS 
* ESTIMATING & ECONOMIC EVALUATION ENGINEERS 
CORPORATION, LTD. * MECHANICAL ENGINEERS 


ENGINEERS—CONSTRUCTORS * DESIGN ENGINEERS 
RUCTION ENGINEERS 
2500 S$. Atlantic Blvd CONSTRU 


. * FIELD OPERATIONS MANAGER 
kes Angeles 22, Colll. * OPERATING SUPERINTENDENT 
* MANUFACTURING & PROCESS ENGINEER 
* SALES ENGINEERS 

AIR PRODUCTS, INC., situated in Eastern Pennsylvania at the 
foothills of the lovely Pocono Mountains, with ready access to 
three fine universities as well as other cultural and recreational 
facilities, offers you . 

. High professional salary scale. 

. Company paid advanced educational program. 

. Unusvel medical and life insurance program. 

. Bonus ond profit sharing opportunities. 

. Fine retirement plen. 


At AIR PRODUCTS you will work 


unth recognized leaders in the industry 
CHEMICAL A eapertonce coven Send resume in confidence to Mr. E. J. Strobel 
e ae opmen facide) design an 


data analysis. Experience with high tem 

perature high velocity compressible gases 

instrumentation. B.Ch E. degree, graduate 

credits Salary desired $400 per month ur fro ucts 
Be 


Prefer New York City area = 6-4 
PROCESS PROIECT ENGINEER.BS ChE INCORPORATED 
464 Nine years’ design and op 
and P.O. Box 538 Allentown, Pa. 
xperience includes gasoline and chemical 
plant process design engineering and 
start-up South or Southwest preferred 
Box 7.4 


SITUATIONS WANTED 
A.1L.Ch.E. Members 


CHEMICAL, ENGINEER sixteen years’ ex 
cellent experience: chemical, petro-chem 
ical pilot plant work and responsible full 
scale process design and start-up. Desire 
senior process engineering and or develop 
ment position with good potential. Salary 
$10,600 minimum. Box 5.4 


ao 
= 
” 
” 
o 
a 
a. 
a 
> 
a 
kad 
a. 
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CLASSIFIED SECTION RATES 


Advertisements in the Classified Section ere 
peyeble in advance at 20¢ a word, with « 


CHEMIST-ENGINEER-SENIOR TEC HNOL 8) 
GIs B.S. Fifteen years’ petr 1 pro« 
research Iwo years refinery 


o or yted to 
Publications. Patents minimum of four lines accepted. Bos number 


ne background distillation counts as two words Advertisements average 
about six words «a line Members of the 


onsible charge last twelve years 
American Inatitute of Chemical Engineers in 


hallenging and responsible position. Gulf 
Coast. Box 4-4 RALPH V. RULON, INC 
3900 N. Se nd Street 


Philadelphia 40, Pa 


good standing are allowed one siz line Situa 
tion Wanted ineertion (about 16 words) free 
CHEMICAL ENGINEER—PbhD. 31. Family of charge « year. Members may enter more 
Light years experience engineering re 
search, pilot plant levelopment process 
ovements teaching Publications 
Desire responsible position in EXCELLENT OPPORTUNITY FOR 
development. Eastern. north CHEMICAL ENGINEER INTERESTED 
eastern location. Minimum salary $10.000 IN SALES avellable on onditior Anewers 
Box 9-4 | Manufacturer of centrifugal separators vertisements sld be addressed to the bos 
~ - wants young hemical engineer t number, Classified Section, Chemical Engi 
CHEMICAL ENGINEER PhD age ll to nical vdluetr exclusive neering Progress 25 Weet 45th Street, New 
industria eiperience th rt tates is an York 36. N. Telephone COlumbus 5$-7330 
years, teaching, research and neulting ome 
Advertisements for thie section should be in 
Now professor at accredited scho« De 
sire industrial position with responsibility the editorial offices the |5th of the month 
Box 10-4 preceding publication 


ee than one ineertion at half rates Prospective 
employers and employees in using the Claeei 
fied Section that all communications 
will be ackno d j the service ie mede 
to ead 


replies held confidential 


(Continued on page 138) 
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(Continued trom page 137) 


CHEMICAL. ENGINEER MS obtaining 
MELA Vroject leader with four years 
divereihed experience with major chemical 
compan eas development reporte 
‘ont estimates monomers polymers 
ryanices, latexes. Good organizer Hlonor MARKETING 
betics Desire position with future 
within 50 miles of New York City Box | Perkis 
11-4 rAKE ( 


SALES now available hermical enyineer 
with some plant experience and te care 


u > i setria ints 


a A. Mack, sales 1 
toe “round with tog mpantes 
Married Will relocate Hox 12-4 4 ver of their Cher 
Ma ner 


ACADEMIC POSITION hemical engineer la ‘ 1) 
with broad experience in teaching «a 
research, good publication record. Inter | 
ested in position as as professor director af the « 
to teach chemical engineering science and 
to do research Hox | 4 tion Ma Baker Perk 
1937 
CHEMICAL ENGINEER Lilteen years 
perience pu ess design, economice, pr 
ect planning and coordination petr 
leum and petrochemicals. Desire respon Du Pont appoints W. Samuel Car- 
wilile engineering position technical P 
sales requiring process backyround Hox penter, 3rd, i f ector of ile ; 
their Petroleum Chemicals Division 
CHEMICAL ENGINEER making unsatista: 
towy progress in present position len 
care experience in development and pro director oft wlvertising for 
duction in hemical induatry Business Allied Chemical & Dive ill 
background Industrious worker Member 
Tau Heta Vi Desire position offering Michael P. Ryan. come te 
opportunity for rowth in stall 
sized company Hox 15-4 trom the Gardner Advertising 
\eency ore lhe i 
CHEMICAL ENGINEER Awe 27 family 
ive years experience pilot plant produ: pre clent 
tien liaison and technical sales engineer 
ing in acide organ chemicals and 
h 
plastics Desire challenging position wit 
responsibility. Prefer vicinity of Chicago QO. R. Matzner joins sales engineer 
or bon 16-4 nig tatf of the Gurdler Company 
CHEMICAL. ENGINEER HS fifteen years Catalyst Department 
scellent diversified experience all phases 
petr i efiner enwineering including 


William R. Blackstock appointed 


ment ” eas design and pr erte ineer 

ing. Desire permanent responsible posi market analyst im the Commercial De 
thor with progressive petro chemical of . 
Hox 17-4 velopment Department of Pittsburg! 


(Coke & Chemical Co. Blackstock ha 


DAVIS- heen with Pittsburgh Coke & Chemical 
MIXER 
Precision 


Kenneth L. 
Chicago district sales manayer tor the 
lefferson Chemical Co \t the ime 
time R. J. Robinson has been named 


resident ilesman at the newly-estab 


lished Cleveland ile office of the 


VanderVoort 


compan 


one re ral sa) el { orp ippomet 
James V. O'Leary 4 eneral sale 


Charles A. Wood nan iles ma 


wel last Central aren hor Sort 


100 Ibs. to 8,000 Ibs. 


er Batch! N ] 
Gives 100% "uniform mix in ecro 
Dry Powders, chemicals, pharmaceuticals, 4 
aauiee, dry and molasses feeds, self- R. W. Albright, 62, vice a dent 
rising flour and meal, cold shortening, ind general manager of Distillation 
fertilizers, insecticides. Abolishes guess- Products Industries, Rochester, N. 4 
work and downtime. Modestly priced. 
Write for literature 


Oo. L. Polk, 60. a tant project 


Cc. DAVIS engmeer, Curt Wroft ¢ orp 


R. W. Brown, 65, retired, formerly 


vith the Alumimnum Co. of America 


Established 1894 
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This man 
is looking into 
your future 


How does it look? Rosy? Free of 
cancer? You hope! But hoping isn’t 
enough. Of every 6 Americans who 
get cancer thi year, 3 will die because 
science still has no cure for them. It 
will take research . . . lots of research 

to find that cure. And research 
let’s face it, takes money. Pitch in and 
help. Send a generous check. . . right 
now to “Cancer” in care of your 
local Post Office 


American Cancer Society 
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TAYLOR 
COMPARATORS 


Help you maintain 
UNIFORM 


pH, 
CHLORINE 
LEVELS 


for 
trouble-free 
processing 


Accurate, on-the-spot colorimet- 


ric tests for pH, chlorine, bro 
mine, phosphate, QAC, nitrate 
and metal ions made with Taylor 
Comparators give you depend 
able operational data in minutes 
help you maintain proper 
control of chemical processes, 
water purification, boiler water, 
waste treatment 
Determinations are made in only 
three easy steps. Every set in 
cludes complete instructions, all 


necessary equipment 


COLOR STANDARDS 
GUARANTEED 


Be sure to use only Taylor reagents 
and accessones with Taylor Com 
parators te mssure accurate results 


All Taylor hquid color standards 
carry an unlimited guarantee against 
fading 

SEE YOUR DEALER for Taylor sets or im- 


mediate replacement of spplies. Write for 
FREE HANDBOOK “Modern ptt 


ond Chlorine Control Gives 
\ 
‘ = theory ond application of pH 
control, illustrates and de- 
\ \ scribes full Taylor line 


W. A. TAYLOR %3 


412 RODGERS FORGE RD - BALTIMORE 4 MOD 


IBM Questionnaire has clicited gratifying co 


of Ch. E. 


Council Meeting at White Sulphur Springs saw 


operation We now have in the office, it is the appointment of the 1957 liaison Council 

estimated, 10,000 to 11,000 of the original 16,000 members for Local Sections ... By now cach 

: questionnaires sent out . _ A little bit more liaison member should have written to the Local 

~ about the idea behind the questionnaire prob Sections he represents to tell them of this fact . . 

" ably ought to be explained at this time . The Any Local Section officer who wants a list of 
a basic idea is that of rendering more service to the liaison members should drop us a note 

5 members In asking for help with Institute Council also voted to appoint George Martin 


activities, we should know what areas the mem 
bers are concerned with so that notices of 
tings, selection of committecemen, ete., may 


Brown of Northwestern University as general 
chairman of the Heat Transfer Conference, at 
which A.IL.Ch.E. will be host, to be held at 


reflect more accurately a man’s interest... The Northwestern University in August, 1958 
new system will make possible more detail and Alan Foust has since then been appointed by the 
better statistics in any future surveys it will Heat Transfer group of the Program Committee 
enable directories to be issued more frequently as program chairman for this meeting ; 
; and at less expense it will facilitate billing A.L.Ch.E. members having papers in this area 
"ee & the recording of payments We also plan are asked to get in touch with Alan Foust at 
to address the Institute magazines from these Lehigh University so that he may consider them 
same cards Some question has arisen in for this meeting .... Annual dues of Afhliates 
members’ minds as to why two initials are insisted were changed slightly .. . In the past, Afhliates, 
on & why full first names cannot be used whatever their age, were asked to pay the same 
Phe reason is that the cards must be alphabetized dues as Members, $21 . . . Associate Members 


& a machine must alphabetize on a certain 


under 35 years of age of course pay $14 & several 


column... Therefore room is left for only two members in recent months have suggested that 
initials before the column reserved for the first \fhliates be given the same privilege if under 
letter of the last name... \lphabetization will 35 ... This was considered by Council accord 
be done on the first six letters of every last ing to the provisions of the Constitution that 
name Those who think about it will im one meeting be given to the Constitution and 


mediately suggest that the last name should 
have come first to allow room for the initials at 
a different spot, but once again the initials would 
then have to fall into certain columns in order 
that alphabetization of a group of names such 
as Smith would not result in Z. Z. Smith's pre 
ceding A. A. Smith As of now the Institute 
othice looks like a snowstorm of questionnaires, 
& stafl members & families are devoting week 
ends to the coding, identification, & recording 


by-laws Committee for proper drafting of words 

& on the second reading at the White Sul 
yhur Springs Meeting the change was accepted 
»y Council . This will be put into effect im 
mediately .. The New York Section otf 
the A.LCh.E. just recently turned out a publica 
tion on requirements of New York's professional 
engineering examination & they are sponsoring 
a review course with other local engineering 
groups in New York .. The mimeographed 


of them But don't get us wrong: we are not memo goes into the require ments, tells where 
complaming We expect to issue the direc- application forms may be obtained, gives re 
tory this summer on a request basis . Any quirements for admission to the examination, 


one wishing a directory should write to the 
Institute offices & his name will be put on the 
list We do not expect the first or even 
the second directory to be without errors, owing 
to the inherent nature of errors They creep 
into everything, as some of you who have com 
mented on the questionnaire have pointed out 
George Granger Brown has come through a 
complicated operation and I know all his friends 
in the Institute will be pleased to hear that 
he is returning gradually to his activities as 
dean of engineering at the University” of 
Michigan George, a past President, has 
been Treasurer of the Institute since 195% 


tells what passing grades are & also summarizes 
the review courses available in the local area 

This was done last year some time & we sent 
copies to all Local Section chairmen thinking 
that they too might be interested in the same 


technique 


The Institute staff was shocked and saddened by 
the accidental death of Angela Polito on April 
second. She was one of the happiest and most 
cheerful assistants we had in the Editorial De 
partment, and we shall miss her. She was edi 
torial assistant on the 4./.Ch.E. Journal 

F.J.V.A 
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GULF OIL CORPORATION Standard Company AMERICAN O1L COMPANY 
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How this shaft deflection test 


can give you better fluid mixing 


Some secrets of efficient fluid mixing 
lie hidden beneath the tug-and-pull of 
fluids buffeting this LIGHTNIN Mixer's 
impeller. 

These fluid forces are beginning to 
yield clues that can help you get im 
proved mixer design and lower mix 
COSTS. 

Solving the seal dilemma 
For example, if you're mixing fluids 
under pressure or vacuum, you prob 
ably want the great operating econ 
omy of a rotary mechanical seal 

You want the shaft diameter large 
enough to run with minimum deflec 
tion, to keep the sealing faces accu 
rately aligned—but not larger than 
really necessary 

Seeing what deflection looks like 
That is one reason why, as the 4-inch 


shaft on this 50-horsepower Licut 


NIN fest unit revs up toward its natural 


vibration frequency, four Mixco-de 
signed strain-gage pickups start “tak- 
ing the pulse” of the rotating shaft 
At the recorder, tour electric styli 
trace a profile of the frequency and 
amplitude of shaft deflection during 
the run, in various liquid depths, and 
under different Conditions of impeller 
size, location, and tank baffling. The 
data are accurate to 0.0005 in 
Combined with continuous torque 
measurements, this Composite profile 
provides basic data for computing the 


stresses acting in the shaft 


Getting rid of a bearing 
Hihcient mixer shaft sealing is only 
one product of these test runs. They 


also permit highly accurate design of 


overhung shafts to operate without a 
steady bearing in the tank bottom, 
thus climinating a major maintenance 
cost item. 

This is one of the new directions 
Mixco research is taking. Our re- 
search department welcomes the op- 
portunity to Cooperate with you in 
any phase of your work leading to 


more ethcient fluid mixing. 


MIXCO fluid mixing specialists 


MIXING EQUIPMENT Co., Inc., 199-d Mt. Read Blvd., Rochester 1, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 10, Ont. 
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